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BRIEFLY TOLD. 
se sacrilege 
ANOTHER Gas SCANDAL AT CHICAGO—Messrs. Kent, Yerkes and others, 
who are masquerading in Chicago as the champions of the gas con- 
sumer, have succeeded in ‘‘convincing” the City Councils that their 
Economic Géas Company is the very thing needed to deliver the 
Chicagoese from the clutches of the present Company. Some months 
ago Kent and Yerkes were largely interested in the Chicago Gas Trust, 


now to assail the property they ‘‘once held so dear,” these worthies 
have ‘‘ stockyarded” the Councilmen by means well known to people 
of the Kent stripe. The Councils ordinance permitting the Economic 
Company to manufacture and distribute illuminating gas has not a re- 
deeming feature to recommend it ; nor does it give to the gas consumers 
a single advantage that they cannot now obtain at the hands of the old 
Company. Mayor Washburne vetoed the ill favored thing, but the 
Councilmen, eager for their portion, in hot haste, and by a vote of 54 
to 10, passed the ordinance over the veto. Truly Chicago is fearfully 
and wonderfully governed. 





ANNUAL MEETING, PENN Yan, N. Y.—At the annual meeting of 
the Penn Yan Gas Light Company the following Directors were elected 
for the ensuing year : W. T. Morris, E. Potter, Morgan D. Tracy, W. 
H. Fox and Thos. W. Summers. The Board organized by electing Mr. 
W. T. Morris President and Treasurer, Mr. Summers being chosen 
Superintendent and Secretary. Mr. Summers, who it will be remem- 
bered, was under Brother Baxter’s wing, at Detroit, for some time, is 
meeting with great success at Penn Yan. He has the happy knack of 
making friends and keeping them, 





Books RECEIVED.—We are indebted to Mr. John W. Field, Account- 
ant to the Gas Light and Coke Company, of London, for a copy of his 
analysis of the accounts of the principal gas undertakings in England, 
Scotland and Ireland, for the year.ended December 31st, 1890. To begin 
with, Mr. Field’s admirable compilation has been before the gas world 
for a period of 22 years, which may be taken as evidence that its lessons 
are valuable, else it is likely that a publication of this sort would have 
‘*died a-borning,” did it not find a ready welcome from those who 
study, for certainly its pages contain none of the allurements that are 
traceable on written leaves from the pen of a Kipling or the quill of 
Haggard—we understand that Haggard prefers the yielding quill to its 
sterner relative, the steel pen. All of which is by the way of saying 
that Mr. Field, in his dealings with dry figures, has the happy faculty 
of so arranging them as to cause them to give up their secrets plainly, 
boldly and unwearyingly. Of course, this is not to be greatly wondered 
at, when one remembers that Mr. Field is perhaps the foremost account- 
ant in Great Britain—with ‘‘ perhaps” turned to ‘‘ positively” when 
his art is solely mentioned in connection with gas accounts. The work 
before us, which is printed on the very best quality of ledger paper, 
between lithe covers—both paper and covers haviug very sensibly been 
chosen with reference to the great amount of thumbing they are to be 
subjected to—deals in the most minute way with the capital and working 
accounts of all the gas companies doing business in London and its 
suburbs. There are three companies—The Gas Light and Coke, the 
Commercial, and South Metropolitan—in the city and districts of Lon- 
don, while the suburban companies number 12. To appreciate the labor 
involved in the compilation of the statistics, one must necessarily inspect 
a copy of Mr. Field’s work, nor would it be fair to the author to here 
make important or copious extracts from it. We cannot, however, 
refrain from noting that the three metropolitan companies named 
manufactured in the year under review (1890) 28,324,501,000 cubic feet 
of gas, and that the 12 suburban companies in the same period produced 





but having disposed of their interests therein to others, and wishing 





no less than 4,407,716,000 cubic feet. Part II. of the analysis deals with 
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the returns from 20 companies at different points in the Kingdom, and 
all are made with the same deftness and accuracy as those that apply to 
the undertakings in the Kingdom’s chief city. We can only say, in 
fullest praise of Mr. Field’s work, that every gas man who can afford 
it, should possess a copy of it. 





Our thanks are due to the American Water Works Association for a 
copy of the records of its eleventh annual meeting, held this year last 
April at Philadelphia. The book is noteworthy in that it contains the 
complete report of the committee appointed at the Chicago meeting 
(1890) to prepare a set of specifications for cast iron pipe. This report is 
so exhaustive and complete that the Association is tobe congratulated on 
having committed the matter to the especial care of Mr. Thomas W. 
Yardley, of Chicago. We understand that copies of the proceedings 
may be obtained by remitting 50 cents for each copy to Mr. J. H. Deck- 
er, Secretary, at his New York address—care of the Worthingtou Com- 
pany. And mention of this recalls the fact that Mr. Decker returns to 
take up the Secretarial duties after all. We congratulate the Associa- 
tion, for we do not think any one can refuse to assent to the opinion that 
(more than to any other one man’s efforts) to Mr. Decker is due the 
credit of placing the American Water Works Association where it is wo- 
day—a strong, self-reliant, well-managed technical body. 





WE are in receipt of a copy of ‘‘ Hendricks’ Architects’ and Builders’ 
Guide and Contractors’ Reference Directory of America,” which cer- 
tainly did not lack for names when it was carried to the baptismal font. 
However, it is likely to prove of value as a reference book to those en- 
gaged or likely to become engaged in building, etc. One objectionable 
feature about it is the haphazard way in which advertisements are scat- 
tered through it. In fact, one has to do some ‘‘ wading” in attempting 
to locate the title page. The publishers are Messrs. 8S. E. Hendricks & 
Co., New York city. 





STiLL another welcome acquisition to our library is a copy of Mr. 
Norton H. Humphrys’ work, ‘‘The Chemistry of Illuminating Gas,” 
from the press of the publishers of the Journal of Gas Lighting. Mr. 
Humphrys needs no introduction at this time tothe American fraternity, 
for his ‘‘ Special English Correspondence,” as it appears from time to 
time in the JOURNAL, being always interesting, has caused his name and 
his fame to be well spread and thoroughly established on thisside the At- 
lantic. The book before us consists principally in the reproduction, in 
neat print, of a series of articles originally prepared by Mr. Humphrys 
for the London Journal, and is divided into 12 chapters, each of which 
is replete with information of value to the gas engineer. The matter is 
arranged in Mr. Humphrys best style, one peculiarity of which, unlike 
most of Great Britain’s writers on technical subjects, is that he is never 
under the necessity of getting together a second chapter for the purpose 
of explaining the matter contained in the first. In other words, his style 
isclear, precise and easily understandable. In looking over the chapters 
one is impressed with the vast amount of research that the author must 
of necessity have accomplished. An extract from the preface, perhaps, 
will best of all show what Mr. Humphrys’ object was, an object that has 
been completely attained by him: ‘‘ In view of new processes that seem 
to fall in thick and fast one on the other, it has been several times sug- 
gested that they should be collected together, so as to form a record of 
the various gas making processes that have been proposed in the past, 
together with some account of the natural laws that govern the manu- 
facture and supply of illuminating gas.” Mr. Walter King, the pub- 
lisher of the London Journal, will supply copies, bound in cloth, at the 
rate of six shillings, British ; or, say, $1.75, postpaid. 








The Market for Gas Securieties. 
ieee 

There was no change of moment during the week in quotations for 
city gas shares, Consolidated remaining steady at 93} to 94—the opening 
price to-day (Friday). Equitable and Mutual are as before. A corres- 
pondent urges the fact that the Mutual Company’s charter will prevent 
any consolidation similar to that suggested in this column last week, and 
while that argument was successfully advanced when the consolidation 
of a few years ago was made, when the Mutual Company refused to en- 
ter the combination, it is nevertheless a fact that different constructions 
are put upon the same things at different times and under varying cir- 
cumstances. Chicago gas is weak at 49%, which no doubt is the result of 
the passage by the City Council over the Mayor's veto of the Economic 
opposition ordinance. On the 27th inst. Chicago gas will be stricken 
from the Exchange list, to be replaced by the certificates issued by Phila- 
delphia Insurance Trust and Safe Deposit Company, 








On the Diaphragm or Measuring Chamber of Dry Meters. 
a 
[A paper read before the Incorporated Gas Institute, by Mr. W. J. 
Warner, of South Shields. }* 

‘*Gas Meters” is the subject of a paper I had the honorof contributing 
some years since to the British Association of Gas Managers. This 
paper deals in a general way with the several kinds of meters, their dis- 
tinguishing features, points of difference, and the broad principle of 
construction. I proposed on that occasion to continue the subject with 
an inquiry into the causes of variation in the action and registration of 
meters, and by an examination of the arrangements devised to improve 
their efficiency and insure their accuracy. A few years after, my pro- 
posal was acted upon; and I gave another paper on ‘‘Gas Meters—the 
Wet Meter.” I now beg to submit to your consideration the supple- 
mentary subject, ‘‘ The Dry Meter ;” but I will limit myself to the dia- 
phragm or measuring chamber. As in the former, so in the present 
paper, the progressive stages in the development of the instrument will 
be traced from what may be fairly inferred to be the germ of the in- 
vention. 

Other than in my own papers, I believe this analytical treatment of 
the subject has not been attempted. That there is a need of such work 
being done there can be little doubt. Even if the general principles 
had been better understood, there would have been fewer mistakes by 
those who have invented, contrived, and made, and continue to make, 
as well as by those who purchase and use, this important instrument. 
In the early history of the gas meter there were doubtless many mis- 
takes made, very little of sound principle understood, and much preju- 
dice existed, which long continued, with a considerable amount of 
ignorance of what had been done by others. But that those who had, 
by their work, shown their knowledge of general principles, and were 
practically acquainted with the subject, should have committed the mis- 
takes they did, is very surprising. For example, Peckstone, a gentle- 
man of no mean attainments, a clear writer, and a practical man, and a 
Mr. Le Capetain (whom I knew very wellas being practically acquainted 
with the gas meter), described the ‘‘ motion” of a ‘‘rotary dry gas 
meter,” which they patented, as being ‘‘ accelerated by the levity of the 
gas contained in the chamber.” Bogardus, the American patentee, who 
invented the first two-diaphragm meter, in his specification says: ‘‘ It is 
plain that the quantity passed in each meter by each operation must 
also depend upon the size of the induction and eduction tubes, and of 
the holes in the valve seat and valve.” Malam, too, with all his in- 
genuity and practical acquaintance with the meter, patented what has 
been called the ‘first dry meter”—an instrument which could not 
possibly be set in motion, but which has a diaphragm that has since been 
used by several other inventors and makers. A most remarkable state- 
ment is made by an American firm of meter makers in a little book 
upon its manufactures, one of which is a three-diaphragm meter. They 
say : ‘‘ This meter was invented by Mr. James Bogardus in 1833, and 
improved by Mr. Edge, of London, and subsequently by Mr. Bogardus, 
who then substituted the present form of diaphragm for those previously 
in use.” And in 1868 a ‘‘ foreman made some improvements, and in- 
troduced the use of the rotary valve adapted to a three-diaphragm 
meter.” 

What are the facts? In 1833 the invention of Bogardus was patented 
by a Miles Berry. It is described as ‘‘an air-tight, flexible partition, 
which turns upon a hinge joint, and the expansive force of 
the gas moves the flexible partition from one side to the other 
between two chambers.” In reference to the ‘* foreman’s improvements 
and introduction of the rotatory valve in 1858,” Bogardus patented him- 
self in 1836 ‘‘ the combination of two flexible pistons acting on a rotatory 
valve.” In June, 1838, Defries claimed actuating a rotatory valve, and 
combining three flexible surfaces in a chamber. And as to the dia- 
phragm known as the ‘‘ Defries,” this was patented by Defries and 
Taylor in 1842 as a solid diaphragm ; and they not only claimed using 
four or more partitions, but the application of a rotary valve to the 
same. Mention is also made in this specification of using both sides of 
the diaphragm for measuring. In October, 1844, Wright patented the 
rotatory action of a valve. In May, 1846, Defries claimed by patent the 
constructing and applying of rotatory valves. And in June, 1846, 
Smith also specifies in a patent a rotatory valve. 

In ‘‘ Richards on Coal Gas” is shown a bladder, used as a gasholder. 
Samuel Clegg, Jr., in his work on ‘‘ Coal Gas,” says: ‘‘The gas meter 
was invented by Mr. Clegg in 1815. The first meter consisted of two 
large bladders filled alternately with gas, and contained in tin cases 
weighted to a certain pressure; the opening between them and the 
burners being alternately opened and closed by quicxsilver seal 





*Reprinted from the London Journalh 
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valves.” This description of the first dry meter is, I believe, all that 
remains of the invention. To those familiar with the principles of the 
gas meter, this description is sufficient for constructing an instrument 
that could be set in motion by the pressure of the gas as delivered to the 
consumer. This paper, however, has to do only with the measuring 
chamber of the dry meter. 

I have to notice, first, that each bladder is a separate chamber, and 
that the two are placed together in one common chamber, and therefore 
are single actions ; the interior of each bladder being a measure—one 
delivering the chamber or measure of gas, while the other is filling, and 
s? on, alternating the action. Secondly, I notice that they are 
‘‘ weighted to a certain pressure ;” and therefore the gas is delivered at 
the constant pressure to which they are weighted—the initial pressure 
having to be always in excess of the constant pressure. In this respect 
—though apparently very different in design—the dry meter of Malam, 
if it could be made to work, would deliver the gas at a constant pres- 
sure ; and so likewise would Peckstone and Le Capetain’s meter—all 
being arranged upon the principle of weighted chambers of single 
action. The same purpose of measurement might have been effected by 
one bladder inclosed in a chamber, alternating the action of filling and 
discharging through the exterior as well as the interior; thus making 
it » double action chamber, with the delivery of gas at the initial pres- 
sure, less that absorbed by friction of the meter in action. This meter, 
then, of Clegg’s might have been reduced by one-half in its measuring 
chamber without any change in its efficiency as a measure—assuming, 
of course, thatthecapacity would beunvarying. By taking another step 
forward in the same direction, we may cut the bladderin two, and sore- 
duce again this flexible measure to one half—attaching the edges of the 
bladder to the sides of its chamber by a gas tight joint. A Mr. Noone, 
in 1841, patented a block for making the diaphragm in ‘‘ hemispherical 
form.” By this change the chamber becomes a diaphragm. 

Berry, the agent for Bogardus, the American inventor, does not claim 
in his specification, which is noticeable, the use of bladders. He says : 
‘“* The partitions may be made of wood, tin, copper, or other metal; and 
the flexible material may be animal bladder, leather parchment, 
leather, india-rubber, air tight cloth, silk, or other fabric which may 
answer the purpose, and form an air-tight flexible partition between two 
chambers.” In 1820, Malam claimed the construction of a chamber 
with an oblong plate and leather sides ; and earlier than that, a similar 
arrangement—-a vessel formed by metal plates and air-tight leather 
joints—was devised and put in action by Clegg as the ‘ collapsing gas- 
holder.” 

Clegg throws considerable light upon one of the causes of failure in 
the dry gas meter. Owing it is said to the action of the various con- 
densed impurities upon the bladders (the first measures), they soon give 
way. Leather and different kinds of membrane, coated with varnish or 
gold leaf, were then tried ; but they also become stiffened and useless in 
a few months. Peckstone, in 1841, writes: ‘‘ Several attempts have been 
made to produce a dry meter, but as yet none are used, or likely to be 
used, owing, first, to a flexible material not being found which will 
withstand the action of coal gas.” The Mechanics’ Magazine, 1843, 
treats upon this subject. The editor, in commenting upon a lecture by 
the late Alexander Wright, says: ‘‘It may suffice here to say that 

Mr. Wright’s sweeping condemnation of all dry meters 
rests chiefly on the defectiveness of the leather diaphragm. Of these, 
Mr. Wright says, they are composed of an animal substance—generally 
split sheepskin—the innumerable pores through which the gas could 
easily make its way are stopped with black lead and yrease. If 
these meters are placed in a hot and dry situation, this matter runs out 
and deposits itself in pools at the bottom, and the diaphragms become 
parched and shrunk up. If they are placed in damp situations, 
the impurities of the gas will act with greater violence on the flesh marks 
and outer skin, and become rotten and leaky.” 

Two distinct changes are here brought against the meter as affecting 
at that time the character of the instrument as a measure. One, the 
unsuitability of the flexible material for the purpose for which it was 
employed—formation of an expanding and collapsable chamber— 
through the injurious action of the gas upon it; the other, change of 
maximum capacity, and hence its variableness as a measure. 

The first of these causes was attempted to be removed in various ways 
between 1840 and 1850. During this period much attention was given 
to the instrument, and considerable progress was made in its arrange- 
ment and construction. In 1843, Mr. Wright patented a dry meter, not- 
withstanding what was stated by him in the lecture already referred to, 
that ‘‘ he had conversed with a gentleman already connected with the 
North Road Dry Meter Comipany "—the Company which had spent so 

many thousands in its attempts to muke the American meter a success— 











‘‘and he assured him (Mr. Wright) that no substance with which they 
were acquainted was fit for a diaphragm.” 

During this period, too, Croll and Richards patented their meter, and 
Defries and Taylor theirs. It was atime of considerable activity ; and 
among the arrangements patented were several for dealing with the 
prejudicial action of the gas upon the instrument. One is for ‘‘ so con- 
structing that the gas is not allowed to pass into the compart- 
ment wherein the apparatus or works are contained.” Another is to the 
same effect : ‘‘The gas to be measured is kept away from, or not al- 
lowed to come into contact with, the working parts and joints.” An- 
other device was that of Mr. Sharp—to coat the diaphragm with gold 
leaf. But I havea faint impression that the whole surface was not so 
coated, only proportionate parts, leaving other portions uncoated and 
naturally more flexible ; and it was this which led up, it was said, to the 
solid partition of Defries and Taylor. 

I have dwelt somewhat upon these points, as they reflect considerable 
light upon the history of the dry meter. The earlier struggles may not 
have been so much to obtain a perfectly accurate instrument as to keep 
the instrument at work. Those who have seen meters opened which 
have been in action in places where purification las been defective, 
may form an idea of the condition of some meters forty years ago. 
They alone wiil be able to fully appreciate the progress which has been 
made in the purification of gas during this period. Only progress in 
this made the use of the dry meter a possibility. 

The first flexible chamber excluding the bladder for receiving and dis- 
charging a volume of gas, was undoubtedly the ‘‘collapsing gasholder” 
of Clegg, having for its base a surface of water. The chamber was 
formed by the water surface and metal plates, with flexible gas-tight 
joints. Its date is 1818. The second was for ‘‘measuring the flow of 
gas.” It was patented in 1820 by Malam, and was essentially a bellows, 
with two plates connected together by a flexible band, and having in its 
center a valve. The third had the action of an ordinary gasholder, with 
a metal top and flexible sides; in other words, a flexible cylinder with 
metal ends. The fourth arrangement in the order of time—a “ dia- 
phragm forming two chambers ”’—was patented by Crossley in 1825, 
The fifth, the meter of Bogardus, 1833—a diaphragm or ‘‘ flexible par- 
tition.” 

It might be‘said that we have in these mechanical arrangements the 
types or models of the several descriptions of the measures employed in 
gas meters, and that we may take them as samples of the several classes 
into which the various kinds of dry meters may be divided. Thus the 
first, second and fifth may be said to be representatives of the Defries 
and Taylor diaphragm ; the third and fourth, the Croll and Richards. 
The first group are of the bellows type; the others, on the cylindro- 
piston principle. I will not so classify them ; but we have in the first 
three what I have already alluded to as a measuring chamber, forming 
of itself a chamber, in contradistinction to the diaphragm given as the 
fourth and fifth models. These several arrangements may again be sub- 
divided into single and double action measures—that is, having in each 
device either one or two chambers. 

It must be obvious, however, that any one of the arrangements may be 
made single or double action. I place the difference between the 
measuring chamber and the diaphragm in this—that the latter, when 


. |arranged for double action, divides the chamber in which it is fixed into 


two chambers. But the measuring chamber, being complete in itself, 
forms the double chamber by being placed in another chamber. The 
action of the inflowing gas on a double action diaphragm is alternatelv 
on each side ; but the double action measuring chamber being placed 
within a fixed chamber, the gas acts alternately in the interior and on 
the exterior of the chamber. These distinctions may not be so clear and 
well defined as could be desired ; but they will assist in tracing the 
progress of the invention, and in the fullest development of each of the 
two classes the distinctive features of each, with their relative advan- 
tages, will be recognized. The development of the two classes— 
measuring chambers and diaphragms—will be best traced by returning 
to the bladder of Clegg. We have noticed tie change from what may 
be said to be the cylindrical chamber of Clegg to the hemispherical dia- 
phragm of Noone; and these are the models for the two classes of 
measures. The chamber will take the cylindrical section ; thediaphragm, 
the spherical or oval superfices of the bladder. 

Croll and Richards were the first to clearly define the principles of 
construction: ‘‘ A large disc of metal surrounded by as narrow a mar- 
gin of flexible material as possible.” Wright is not soclear. He speci- 
fies ‘‘a more thorough method of ascertaining the volume of fiuid pass- 
ing through.” He, however, is the only one of all the earlier patentees 


who precisely defines the functions of the instrument, and uses the 
expressive word ‘‘ volume.” The object of the instrument is to receive 
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and deliver in each separate action of a measure an exact volume of 
gas, unvaried by the flow, temperature, or pressure of the current pass- 
ing through ; and the means of effecting this is by the construction of 
a chamber with ‘‘ as small a portion of flexible material as possible.” 
Tue language of the specification of a patent is not always remarkable 
for precision, I must again observe ; and so, in the specification of Croll 
and Richards, “‘a large disc of metal surrounded by as narrow a mar- 
gin of flexible material as possible,” conveys no idea as to the possibilities 
of the narrowness of this margin of flexibility. For example, there is 
nothing to prevent the stroke of a dise being less than it is in an ordi- 
nary meter, and so reducing proportionately ‘‘the narrow margin of 
fiexible material.” This, too, may be done rather to the advantage, in 
some cases, than to the prejudice of the measure, as a measure of pre- 
cision. If this is true, where are we to stop? What, we may well ask, 
are the proportions of flexible margin and area of disc to be? Rather 
than answer this question, I would look at it conversely, and say the 
flexible margin should be as wide as is possible to give the greatest con- 
stant capacity. To put the matter in another way, we may say that the 
“margin,” being of a flexible material, should be so arranged as to give 
the greatest capacity of chamber with the least possible quantity of flex- 
ible material. Thus we can arrive at proportions which may be measured 
in comparing these diaphragms and chambers. 

The essentials, then, of the best form of measure for a dry meter may 
be stated to be : The largest amount of infiexible material per cubic unit 
of measuring capacity ; a minimum of friction through each entire 
action of diaphragm or chamber—hence constant through each change ; 
lastly, to be unaffected chemically by the gas, by the temperature, by 
the speed, or by the friction. 

We will examine now, in detail, the several arrangements of dia- 
phragms and measures as classified under the respective headings: 
“* Diaphragms—Fiexible Piston,” ‘‘ Chambers—Flexible Cylinder.” 

Noone’s ‘‘ hemispherical” diaphragm is formed by a wooden block 
made in sections, and distended by a central wedge piece. This form 
will give, with freedom of passage in the passing of the flexible material 
through its plane of connection, the greatest capacity of any such form 
of diaphragm. It is entirely flexible, and has but a small metal plate, 
sufficient only to connect the mechanism with the leather. Its form and 
the mode of construction are both objectionable—the form from its 
‘“‘bagginess,” through the large amount of flexible material uncon- 
trolled; and the blocking of the leather into form is objectionable, 
through the stretching and violent disturbing of the fibers of the skin: 
This blocking of leather in the formation of the diaphragm is necessary 
in the diaphragm of a well known meter, that of Defries ; but not car- 
ried out as was thus proposed, but by the soaking of leather in water, 
and stretching it over a block to the desired shape—that of a pyramid. 
The want of care in this operation was probably the cause of many 
defective meters ; the leather being unduly and irregularly stretched. 

Crossley’s diaphragm is formed by a much smalier section of a sphere 
than Noone’s hence a lessened capacity, but with the Jeather much more 
under control. Though this diaphragm was only used by Crossley in 
the construction of a regulator, it was undoubtedly the model of the 
same kind of diaphragm subsequently employed in many arrangements 
of dry meters. 

Bogardus appears to have gone at once to the best form, as far as the 
principle is concerned of constructing a diaphragm with the least pos- 
sible quantity of leather ; the metallic plate occupying nearly the whole 
of the opening in the partition forming the plane of connection. But I 
have said that one of the essentials of a good diaphragm is that it should 
pass through its whole range of action with a minimum of friction, and 
that constant, unvarying. This, in practice, could not be got by an or. 
dinary arrangement of diaphragm with the center of gravity of the 
plate high above its center of motion, and the limit of its area of action 
being controlled by the distended flexible material. As to this form of 
diaphragm, with its axis of motion vertical instead of horizontal, it has 
been used by several makers in modified forms and proportions. 

Several forms of diaphragm were made by the North Road Meter 
._Company in an attempt to remove the defects in the weighted or heavy- 
platei diaphragm of Bogardus. In these attempts the true principles of 
construction were entirely departed from ; the baggy form having been 
turned to for the purpose of getting a diaphragm as light as possible, so 
as not to affect the pressure. 

Bogardus, in his second patent, adopted the diaphragm of Crossley, 
but with an enlarged plate; though ne had the true principle, more, it 
would appear, from accident than design, or he would have applied the 
principle to this practical form of meter, and made the disc larger in dia- 
meter. Progress, however, was made—progress so great that the meter 
became practically a possibility. 


Defries used this form of diaphragm, but with a smaller disc, which 
gave place to the invention of Defries and Taylor—a partition with a 
square opening. The leather diaphragm was blocked into the shape of 
a pyramid instead of a cone, and each of the four sides plated with a tri- 
angular piece of metal, called a shield, and geared together. Thus the 
flexible diaphragm became a solid partition—the most beautiful that has 
been devised—beautiful in the motion of its several parts and in its gen- 
eral arrangement. 

In a modification by Hyams of the diaphragm of Defries and Taylor, 
the leather is blocked into the shape of a wedge instead of a pyramid, 
thus giving a little more capacity. 

We will now pass on to the next class—*t Chambers—Flexible Cylin- 
ders.” 

A flexible cylinder with a solid disc was patented by a Mr. Caslon in 
1823 as a gasholder, and by Defries as a measuring chamber of a meter. 
Relatively, this chamber may be placed with that of Noone, having a 
large amount of flexible material beyond control ; thus subjecting the 
chamber to the varying influence of speed and pressure, and therefore 
of varying capacity. Taking these two measures—the diaphragm of 
Noone and the chamber of Defries—as models, we may trace the de- 
parture of each from the other, and the development and perfecting of 
the two classes. 

Then we have the hemisphere of Noone as forming the diaphragm 
proper—a ‘‘filexible piston,” as it is named by Sullivan (Bogardus, 1836) 
and the ‘‘ flexible cylinder” as it is called by Defries, 1843. 

The next is the shortened cylinder of Croll and Richards, with its 
large disc of metal and ‘‘ narrow margin of flexible material,” well under 
control, and therefore forming a more determinate measure. 

Then we come to an American combination—a common chamber 
formed by two diaphragms of Croll and Richards being placed back to 
back. At first sight this appears to be a return to the long cylinder of 
Defries ; but it is not so. The cylinder is more under control, as was 
the case with another long cylinder chamber patented some years pre- 
vious to this. However, there is no progress made by this arrange- 
ment. It is described as consisting of two Croll and Richards dia- 
phragms. Therefore there must be the same proportion of capacity to 
area of leather, and a greater proportion of flexible material for capacity 
of meter, as the same volume could be obtained by increasing the dia- 
meter of the disc, as is usual, without an undue increase of flexible ma- 
terial. Let us look at the matter a little more closely. We may take 
the diameter of a 3-light diaphragm at 8 inches ; the circumference, 25 
inches ; area, 50 inches ; depth of travel, 1 inch—giving thus a capacity 
of 50 cubic inches by 25 square inches of leather. Doubling this for the 
double diaphragm, we shall get 50 square inches of leather, giving a 
capacity of 100 cubic inches. A circle of a little more than 11 inches 
will give 100 inches ; and the circumference giving 100 cubic inches will 
only be about 35 square inches for the single diaphragm, against 50 
square inches for the double. 

The principle laid down by Croll and Richards for constructing the 
best form of chainber—‘‘a large disc of metal, with as narrow a margin 
of leather as possible’”—cannot be carried out in practice, as a condition 
is imposed ‘‘that the disc shall not pass through its plane of attach- 
ment.” The reason given for this is that the bending of the leather 
backwards and forwards is injurious to it. Is there not, however, the 
same amount of bending in the chamber as in the diaphragm? Theor- 
etically, the bending of the former appears to me to be more prejudicial 
than the latter; the leather having to be bent backwards and forwards 
to a greater angle in the chamber than in the diaphragm, and that, too, 
upon one side of the leather only. In the diaphragm the bending is di- 
vided between the two surfaces. Further, experience, has not proved 
any prejudicial action in meters with this arrangement of leather. 
Thus, being relieved of this objection, the way is cleared to reduce the 
amount of leather employed in the measure. It must not be over- 
looked, however, that, with the same stroke, there will be diminished 
volume through the employment of a smaller disc. 

If the inflated chamber be considered as a flexible cylinder, and the 
disc a solid piston, it will be seen that if a portion of this flexible cylin- 
der be changed into a metallic cylinder the chamber will become one of 
more determinate capacity—not only through the cylinder being of a 
composite character, and so proportionately unvarying, but also through 
the leather being more under control, from the material reduction in the 
quantity employed in the formation of the chamber. As in the devel- 
opment of the diaphragm the leather was changed into an inflexible 
plate, and the chamber formed by a flexible band, so then this flexible 
band may be partially displaced by an inflexible cylinder, and the 





leather proportionately reduced—the maximum reduction being one- 
half. 
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The latest form of chamber has a metallic cylinder as well as a solid 
disc, the two being connected together by two bands of leather. The 
metallic cylinder may be known as a zonal band. That the greatest ca- 
pacity of chamber may be obtained by the employment of the least 
quantity of leather, the metallic cylinder is made to inclose the disc ; 
and the other equivalent—the other end of the compound cylinder—by 


passing over their planes of attachment. By this arrangement, as far 
as the travel of the disc is concerned, the leather may be reduced to half 
the depth of the ordinary band, the zonal band taking the place of the 
other half. For example, if the travel or stroke of the disc of an ordin- 
ary chamber be 2 inches, the leather band will be 2 inches, excluding slack 
necessary for freeaction. In the arrangementof zonal band, it will in depth 
take the place of half the leather band (1 inch) ; and the remaining 1 
inch will again be divided into two bands, each of } inch, in the place 
of one common leather band 2 inches deep. In action, the two extreme 
planes of connection will meet in the center of the zonal band when the 
chamber is fully discharged; when inflated, the compound cylinder, 
with 2 inches travel, will be seen to be made up of }-inch leather band, 
the 1 inch of metallic zonal band, and then the other 4-inch leather 
band. Thus the stroke of the 2 inches will be maintained. The baggi- 
ness of the leather band will in this way be entirely removed, and the 
leather will be thoroughly supported and made to assume a well-defined 
form. To the advantages of the simplicity and large capacity of the 
common chamber, there is added to this improved chamber the other 
advantages of entire contro] of the leather, and a definite action of the 
solid diaphragm. We thus approach the highest form of chamber, the 
closest approximate to the true principles of a gas measure—a chamber 
of unvarying capacity, which will receive and discharge its volume of 
gas with the least possible loss of pressure and with perfect constancy 
of flow. 

Now, how are these instruments affected in action? I have referred 
to the prejudicial action of the gas upon the leather, and how, from this 
cause, it was destroyed in the early days of gas lighting ; and have 
shown that in this respect there is a great improvement. Still the leath- 
er is more or less affected in the course of its work—getting dry, harsh 
and less flexible, also shrinking, especially in blocked leather; the tend- 
ency, of course, being to resume its natural condition. The pores open, 
and the stitching becomes unsound as the leather gets dry in the course 
of its work. The increased friction, too, from the less delicate condition 
of the meter, will increase the leakage, and so cause still greater loss. 
Against this will be the gain from a lessened capacity by the shrinkage 
and hardening of the leather. A Defries diaphragm will clearly indi- 
cate the change which takes place through this stiff ning and shrinkage. 
When first made, and soft and supple from oil, the plates will have more 
freedom at the hinges ; but the shrinkage and hardening will give less 
freedom. It is this action which produces generally, when sound, fast 
results in testing this meter. The same action is observable upon the 
Croll and Richards disc. By the substitution of the metal zonal band, 
the variation of capacity from this cause will be considerably lessened, 
if I may not say entirely removed. 

The effects of the valve and gearage upon these measures may upon 
some future occasion be dealt with. At present we are limited to the di- 
aphrams and measuring chambers of the dry meter. The various forms 
of valves I have given in a previous paper. The whole subject has been 
to me a life-long study of interest and pleasure. It is one of great im- 
‘portance alike to the gas producer and the gas consumer—both having a 
common interest in the accuracy of the measures in use. That they are 
not of reliable accuracy must be admitted ; also, that the average varia- 
tions in the measurement are considerable ; and, further, the evil of this 
is not lessened, as has been advanced, by the fact that the variations in 
the measurement are both for and against the two interests, and that the 
average may be approximately true. It is no satisfaction to a consumer 
to learn that his neighbor's meter is 5 per cent. slow, while his own is 5 
per cent. fast ; it is rather an aggravaiion of the evil, as I pointed out 
years since, when this subject was under serious discussion at one of our 
meetings. Since then there appears to have been little or no advance 
made in the absolute accuracy of the dry meter. The most notable ex- 
ample of this is to be found in the published ‘‘ Results of Tests of Dry 
Gas Meters,” by the Glasgow Philosophical Society. These ‘' results” 
were sent over the country by more than one maker of dry meters, and 
apparently with a considerable amount of satisfaction at ‘‘ the compara- 
tive merits of the various instruments tested.” Ido not purpose open- 
ing up this question again ; but I must direct attention to these “‘ re- 
sults,” to show the necessity of further improvements being made in the 
construction of dry meters. 

It will be remembered that these ‘‘ comparative testings” were of 60 





size, 2-light, 3-light, 5-light and 10-light—common sized meters. Each 

were subjected to six very ordinary tests—in all, 360 tests—out of which 

there were but 29 absolutely correct, 8 only on 1-light, and 21 on full ca- 
acity. 

sistas Results of Tests of Dry Gas Meters. 


——— One Light. ——Full Capacity. 

Maker. Slow. Correct. Fast. Slow. Correct. Fast. 
A 18 1 17 = 13 4 19 -= 36 
B 20 0 16 = 36 9 4 23 = 8 
C 10 2 24 = 36 10 6 20 = 36 
D il 2 23 = 36 11 6 19 = 36 
E 29 3 4= 28 1 7: =ee 
88 8 84 180 71 21 88 180 


The ‘‘ results,” as shown, are somewhat differently arranged to the 
copies which I have by me. I have purposely done this, that the ‘‘ com- 
parative merits” may be better seen. I have also arranged a table of the 
greatest differences, by which it will be seen that out of these 60 meters 
—quite new, and sent direct from the makers—there are as great differ- 
ences as 7.0, 8.5, 10.0 and 12.0 per cent. 


Table of Greatest Differences. 


——-One Light —— -—Full Capacity.— 

Maker. Slow. Fast. PerCent. Slow. Fast. PerCent. 
A 2.5 4.5 = 7.0 1.5 2.0 = 3.5 
B 2.2 25 = 47 2.0 2.5 = 4.5 
C 6.0 2.5 = 6.5 5.5 6.5 =12.0 
D 5.0 5.0 = 10.0 3.0 3.0 = 6.0 
E 5.8 LO = ¢€8 4.5 6 = 65 


It is to me a pleasure that I have had the honor of contributing to the 
Transactions of the Institute papers upon this important and interesting 
subject ; and hence the opportunity of giving collectively the various 
kinds and forms of measuring chambers which have been devised for 
wet and dry gas meters. 








An Exhibit of Oil and Gas Engines. 
pees eee 

One of the most attractive displays at the Twenty-third Exhibition of 
the Royal Agricultural Society of England (held this year at Doncaster) 
was that arranged by the manufacturers of oil and gas engines. While 
it is an accepted fact that gas engines are not very useful for farmers, 
since it is seldom that they can procure the necessary supply of fuel, oil 
engines, however, seem to have a very promising future for agricultural 
purposes, and this fact is clearly appreciated by implement makers. One 
of their chief merits is that they can be got to work in a few minutes, so 
that they are available for driving dairy machinery, cutting fodder, and 
such like work that needs to be performed daily, and yet does not occupy 
the full day. It seems a waste of time to spend two hours in getting up 
steam for an engine that will only run half the time, and consequently 
a great deal of work is now done by hand that could be more cheaply 
effected by power. It is for such purposes as these that the petroleum 
engine will find its first use. How far its employment will extend in 
other directions it is as yet impossible to say. 

In any report of the petroleum engines at the Doncaster show the 
first place must be given to the fine display of Messrs. Priestman 
Brothers, Limited, of Hull. It comprises the 5-horse power marine type 
engine, also a 2-horse power, an 1i-horse power, and an exceedingly 
handsome 18-horse power twin engine. All these are well finished 
machines, and bear the stamp of having completely passed the experi- 
mental stage, and being thoroughly commercial articles capable of being 
managed by others than the makers. On the next stand are two Hornsby- 
Ackroyd oil engines, of 3 and 6-horse power nominal. These are de- 
signed to work with an oil .850 specific gravity, that is heavier than 
ordinary lamp oil, although they will use the latter quite well. Their 
most striking feature, however, is their very great simplicity. When 
one recalls how many years inventors have been at work on the petro- 
leum engine, and what complicated devices they have produced, it is 
quite startling to see with what simple means the result can be attained. 
On reference to the engraving, Fig. 1, it will be seen that the oil engine 
manufactured by Messrs. Richard Hornsby and Sons, Limited, Grant- 
ham, is similar in its general feature to the Otto gas engine ; it also 
follows the same cycle of one explosion in four strokes or two revolu- 
tions. The oil is contained in a reservoir in the bed, and at each second 
stroke a small quantity of it is pumped into the vaporizer. The stroke 
of the pump can be exactly adjusted by a screw stop to give the best 
mixture, while if the load of the engine issensibly reduced the governor 
lifts the suction valve and stops the supply, The oil from the pump is 
delivered into a chamber connected to the back of the cylinder by a 





meters by fiye manufacturers, 12 meters of each maker, three of each 


short piege of pipe of wide bore, This chamber is called the vaporizer 
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and is distant from the cylinder cover about 2 in., so that there is 
practically no conduction of heat from one to the other. The cylinder 
is cooled with water in the usual way, but the chamber is not. As there 
is ample communication between the cylinder and the vaporizer the 
latter is exposed to the heat of the explosion ; indeed, as will be seen 
later, the explosion commences in the chamber, filling it with flame and 
heating it up strongly, and by this means it is constantly kept at a high 


temperature. Supposing the engine to be already at work the pump) 


pours a few drops of oil into tne vaporizer, where it becomes evaporated 
by contact with the hot metal. The cylinder is at the moment filled 
with air which has been drawn in at the previous stroke and has been 
compressed by the backward stroke of the piston. At a certain point 
of the compression, that is when the mixture of oil vapor and air has 
attained certain pressure and proportions, spontaneous explosion takes 
place in the vaporizer. There is no light nor electric spark, the ignition 
resulting from the contact of the compressed charge with the hot walls 
of the vessel, the proportions being so arranged that the explosion takes 
place just as the crank passes the center. The inlet of air to the cylinder 
and the exhaust are effected as in a gas engine. Before the engine can 
be started, however, the vaporizer needs tobe heated by means of a lamp 
which is urged by a small fan driven by hand. The lamp is little more 
than a dish filled with petroleum, which under the influence of the blast 
rushes out of a hole in the cover ina fierce flame and rapidly heats the 
vaporizer. As soon as the engine is started the lamp is extinguished. 
The engine gives 2} to 3 brake H.P., and has a cylinder 6} in. diameter. 





Fig. 2.-Petroleum Motor, Crossley Bros. 


It has been an open secrect for a long time that Messrs. Crossley 
Brothers, Limited, of Openshaw, Manchester, were bringing out a 
petroleum engine, but this is, we believe, the first time they have ex- 
hibited one. It is of 4-horse power nominal, capable of indicating 94 





| horse power. They call it an oil gas engine, and the name is very apt, 
not only for it, but for all others of the same class. Possibly some of 
| the oil is converted in the vaporizer into a permanent oil-gas. But it is 
| to the form and method of working the engine itself that the appella- 
tion ‘‘gas” applies most directly. Atacasual glance it is difficult to 
tell one type of engine from the other, as will be seen from the illustra- 
tion, Fig. 2. In Messrs. Crossley’s engine, the oil is delivered by a 
pump directly into a cast-iron vaporizer, this pump being driven by a 
hit-and-miss motion, controlled by an inertia governor, much in the 
same way as is the gas valve of the Crossley gas engine. The vaporizer 
is kept hot by a lamp of very simple and successful construction. It 
comprises a shallow vessel in the center of which is an air jet surrounded 
by an annular tube through which more air can be drawn by the action 
of the jet. Over the whole is a cover with a central opening. The 
lamp is supplied with oil from a smali tank in which it is kept at a con- 
stant level by the device of pumping it in faster than it is wanted, and 
allowing it to flow back by a waste pipe. The air jet is fed from a pump 
operated by the same lever as the exhaust valve. This pump has a 
loose fitting piston, so that it does not require lubrication, and its effect 
is sustained by means of an india-rubber diaphragm which, by its re- 
action, maintains the blast while the pump is making its back stroke. 
To commence operations the oil in the lamp is fired, and then the pump 
is worked by foot. The rush of air carries up the petroleum vapor, 
making it burn with a blue flame of very considerable power. In ten 
minutes the vaporizer is hot enough for the engine to start, after which 
the working of the pump is automatic. The lamp has neither wick nur 
fine passages, and every part is perfectly accessible for cleaning. The 
firing is effected by a horizontal hot tube with a snifting valve which 
clears all the deposit and products of combustion out of it, by allowing 
|a current of air to pass through when the piston is drawing in the 
| charge for the next explosion. There is a timing valve to fix the exact 
time at which the combustible mixture is fired. 

In the Weatherhogg petroleum engine, constructed by Messrs. Pen- 
ney & Co., Limited, Lincoln, the Otto or Beau de Rochas cycle is not 
followed. In place of it there is used the six-revolution cycle, in which 
a scavenger charge of air is taken in and emitted between the exhaustion 
of the products of combustion and the drawing in of the working 
charge. The oil, asin all engines of that class, is injected into the 
vaporizer by a pump ; this pump only acts when the speed of the engine 
| is normal or less, being operated by a hit-and-miss device controlled by 
the governor. The oil is delivered into a coil heated by a blow-pipe 
flame, and is there vaporized under pressure. The flame is fed by com- 
pressed air from a pump, which can be worked by hand at starting ; it 
is produced from a spray of petroleum. When starting the engine, a 
handle is fixed to the crank which works the pump, and it is rotated by 
hand for a few minutes, until the coil is hot. The oil is then injected 
and the vapor is allowed to accumulate until it attains a considerable 
pressure, which is maintained during working. It is claimed that better 
results are obtained by this pressure, and that it enables crude petroleum 
to be used if required. When the pressure is raised to 70 lbs. or 80 lbs. 
on the square inch, the engine works with greatly increased economy, 
and there 1s no deposit in the cylinder or on the piston. The pressure 
can be regulated by adjusting a throttling device at the outlet of the 
vaporizer, Between the vaporizer and the cylinder there is situated the 
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Figs. 3, 4 and 5.—Wells Bros. Gas Engine Covernor. 


air admission valve, contained in a box in which mixture of the charge | tance, but this distance varies with the density of the charge, the heat 
takes place. The ignition is effected by a heated tube. In some cases a ‘of the tube, and other circumstances. If the explosion takes place too 
part of the air is taken from a box in which the crank and connecting | early a very serious loss of power results, while if it is too late, the same 
rod are inclosed, and in this way any leakage past the piston is caught | effect, in a less degree, must follow. Of course a careful attendant 
and preyented escaping into the engine room. A general inspection of | will keep his eye on this point, but it is the special recommendation of the 
oil engines shows that the products of combustion not infrequently pass | gas engine, according to many makers, that no engineman is required. 
the packing rings, and the odor is far from pleasant. Two sizes of| In the two engines of 6 and 54-horse power shown by Messrs. Wells 
engines are shown, a 2-horse power horizontal and a 2}-horse power | Brothers, of Sandiacre, Derby, the side shaft is driven from a wheel con- 
portable. | cealed in one of the main bearings, and is led through the inside of the 

Messrs. Brown and May, of Devizes, entered a 1-horse power engine | bed until it appears near the end of the cylinder. This gives a very 
of Knight's design, but 1t was not completed in time for delivery. This | neat appearance. The most noticeable feature of this engine is an 
and all the other engines noticed so far are worked with petroleum of a | inertia governor of novel design, the principal of which is shown in the 
specific gravity of 800 or more, which is a liquid that can be stored and | engravings, Figs. 3,4 and 5. The spindle r of the gas valve is opened 
handled without any special precaution. In the engine shown by Messrs | by the lever D. To the latter is pivotted the bar ¢, having a jaw at one 
Weyman & Co., of Guildford, Surrey, the lighter oil—benzoline—is | end and an adjustable weight at the other. Projecting from the side of 
employed. It is vaporized in a tube kept hot by a jet of its own vapor, | the jaw is a pin x which bears on the edge of the disc A, except at the 
and is mixed with air previously to being drawn into the cylinder. The place where the latter is cut away. On the face of the disc is a knife 
mixing is done in a subsidiary cylinder in which there is a weighted | edged pin y which is capable of entering the jaw, and when it does so it 








piston. This piston in its descent draws air and vapor into the cylinder, 
ready for use in the main cylinder. 
outstroke it draws its charge out of the subsidiary cylinder, at the same 
time sucking up its piston. The descent of the latter piston, under the 
influence of gravity, draws in a fresh charge ready to be delivered to 
the main cylinder. The engine itself is practically the same design as 
the gas engine made by Messrs. Weyman; the ignition is effected by a 
hot tube. 

The display of gas engines was possibly the largest ever made at any 
exhibition. Unfortunately the supply of gas was very limited, and only 
a few of them could be kept in motion. The race course, wbere the show 
was held, is situated at some distance beyond the boundaries of the town, 
and in the road leading to it there is only a 2-inch main, which was 
quite inadequate to the demands made upon it. Messrs. Crossley 
Brothers had only’a comparatively smali space allotted them this year, 
and consequently had fewer engines than customary. Among these was 
one designed to run at 250 revolutions for electric lighting and to give 
9-horse power on the belt. It is guaranteed that it will run a dynamo 
with perfect uniformity, without the latter being fitted with a fly-wheel. 
This results from the high speed of the engine and from its having ex- 
ceptionally heavy fly-wheels. To further increase its steadiness the gas 
valve is operated by a stepped cam having three projections of different 
lengths to give three different amounts of gas according to the demands 
on the engine. A runner is moved along the cam by a centrifugal 
governor, according to the requirements of the work. This engine is a 
fine example of the maker’s workmanship. 

Next to Messrs. Crossley Brothers was the stand of Mr. John Robson, 
of Shipley, Yorkshire. It contained two engines of 1 and 4-horse power, 
respectively. They are good serviceable machines, and follow in the 
main features the general practice among those makers who have adopt- 
ed the prominent characteristics of the Crossley engine. The side shaft 
is driven by screw wheels at half the speed of the crankshaft, and has 
upon it cams to operate the gas valve, the inlet valve, and the exhaust 
valve. Between the gas valve and its cam there is interposed a hit-and 
miss device operated by a centrifugal governor. The ignition is effected 
by a heated tube without a timing valve. It is curious what a diversity 
of ideas there is professed among makers as to the utility of the timing 
valve. The fact that Messrs. Crossley and others use it is presumptive 
evidence that it fulfils a very useful purpose, but many makers declare 
that it is a needless complication. Our own idea is that however well 
the valveless engines may act in the makers’ hands, they must be very 
liable to go wrong when in less skilled care. The explosion takes place 


when the charge is compressed into the red-hot tube for a. certain dis- 





When the main piston makes its | 


| forces back the bar ¢ operates the bell-crank D, and opens the gas valve, 
Whether this action takes place or not depends upon the rate at which 
the disk is rotating. During some two-thirds of a revolution the pin x 
rides on the edge of the disk, as shown in Fig. 5. Itis then just on the 
point of dropping off at the part which is cut away ; its upper end being 
the heavier, it will fall towards the stop B, and if it reaches it the jaw 
will be presented fair to meet the pin y, which will operate the valve as 
already explained. But if the engine should be moving more quickly 
than is desired, the jaw will not have time to reach the stop, and in 
place of the pin entering it, it will be struck on its outer side and thrown 
back idly without the valve being opened. The lower edge of the jaw 
is made of a thin piece of spring steel which gives way readily to one 
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Figs. 6, 7 and 8.—Trent Cas Engine. 


side or the other, should the pin meet it edge to edge. The speed of the 
engine is determined by the size of the gap in the disc, but it can be 
varied within limits by moving the weight. The engines are a good 
compact design. The ignition is effected by a hot tube, and there is ng 
timing valve, 
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Messrs. John Taylor and Sons, of Nottingham, show several sizes of 


their Midland gas engine. Most of them have two cylinders, in one of 
which the charge of gas and air is drawn in and compressed, while it is 
exploded in the other. This arrangement, of course, enables them to 
have an explosion every revolution, when working at full power. A 
collateral advantage is that the valve can be worked by an eccentric and 
rods, instead of by wheels and a side shaft. The gas supply is regulated 
by a centrifugal governor, and the explosion is effected by a hot tube 
without a timing valve. In the single cylinder engines the eccentric 
which works the valve is upon a stud, and is driven from the crank- 
shaft by wheels in the proportion of 1 to 2. The engines vary in nomi- 
nal horse power from 2 to 9. 

The Trent gas engine, constructed by the Trent Gas Engine Company, 
of New Basford, Nottingham, is another of those which has an im- 
pulse every revolution at full power. In this case there is not a separate 
cylinder and piston to draw in the air, but the front part C of the work- 
ing cylinder is made to accomplish this (see Figs. 6, 7, 8). To this end 
it is bored out to a larger diameter than the working portion, and the 
plunger has a correspondingly enlarged portion D at its extremity near- 
est the crankshaft. When the plunger moves out, gas and air are 
drawn through a lift valve EZ into the annular space around the smaller 
part of the plunger. On the return stroke they are compressed and 
forced through a non-return valve O into a side chamber M on the 
cylinder, where they are exploded. The inrush of the new charge drives 
before it the residual gases remaining from the previous explosion. The 
valves are worked by cams on the crankshaft, and the gas supply is 
regulated by a hit-and-miss device controlled by a centrifugal governor. 
The engine shown is of 6 nominal and 11 indicated horse power. 

The Stockport and Bisschop engines of Messrs. J. E. H. Andrew & 
Co., of Reddish, near Stockport, have often been alluded to in these col- 
umns. This year they are accompanied by a new pattern of 13 indicat- 
ed horse power, following the Otto cycle. This engine is of thoroughly 
good design, and is well made. It has an inertia governor very similar 
in conception to that fitted to the steamship City of Paris. A weight ca- 
pable of sliding along a vertical pin is supported on a coil spring. This 
- pin is situated at the end of a lever actuated from the side shaft, and has 
a rapid up-and-down motion, at half the speed of the crank shaft. Piv- 
oted to the same lever is a bell crank, one arm of which takes into a 
groove in the weight, in the same way that a clutch lever engages with 
the groove in aclutch. The other arm of the bell crank ends in a fine 
steel blade that hits or misses a catch on the spindle of the gas valve. 
Now when the weight is carried upwards by the pin it has a tendency to 
overrun, its inertia carrying it forward after the pin has stopped. In so 
doing it tips over the bell crank, and if the overrunning is considerable 
it causes the blade to miss the gas valve and the engine gets no supply. 
On the contrary, if the speed of the engine is normal or less, the weight 
does not greatly overrun and the valve is opened. The ignition is effect- 
ed by a hot tube and a timing valve. 

Messrs. Weyman & Co., of Guildford, show two gas engines of 3 and 
6-horse power nominal, which are very similar in construction to their 
oil engine already noticed. They are simple and compact. The gas 
supply is controlled by an inertia governor of the usual type. The fir- 
ing is effected by a hot tube without a timing valve. Three engines of 
1, 3 and 6-horse power are shown by Messrs. S. Clayton & Co., of Brad- 
ford. They have centrifugal governors and no timing valves. 

The largest gas engines on the ground are those shown by Messrs. 
Fielding & Platt, of Gloucester. The principal is 16 horse power nom- 
inal, or 42-horse power indicated, and is a very handsome, well-finished 
piece of mechanism. It works on the Otto cycle, and has only two cams 
for working the valves. One of these operates a hit-and-miss governor, 
in which the retarding influence of a small dash pot is used to control 
the frequency with which the gas valve is opened. When the engine is 
working rapidly the dash pot opposes so much resistance to the motion 
of its piston that the lever to which the latter is connected is raised and 
misses the valve spindle. When the speed is reduced the piston moves 


more readily and the gas is admitted. There is only one lever and spin- 
dle to work both air inlet and the exhaust valves. The engine is exceed- 
ingly simple ; indeed it is difficult to see how it is ible for any gas 
motor to be constructed with fewer moving parts. The ignition is effect- 
ed by a hot tube without a timing valve. 








Coke as a Locomotive Fuel. 


anndlliiaesoip: 

The American Manufacturer remarks that the value of a locomotive 
fuel burning without smoke, especially for passenger service, is now well 
recognized by railroad companies, and to meet the exacting demands of 
’ service of this class several railways have arranged their passenger loco- 
motives for burning anthracite coal. This is only economical when the 








supply of this fuel is chsap and regular, such as some of the eastern 
roads tapping the anthracite region of Pennsylvania’ may secure. Coke 
has been used for fuel in some cases in cities on shifting engines where 
the smoke from soft coal would be a nuisance to surrounding property, 
but has not, to our knowledge, been adopted for regular use on railways 
except in one instance, that on the Baltimore and Ohio Railroad. This 
road, tapping the great Connellsville (Pa.) region and the West Virginia 
region, is peculiarly favorably located for securing a steady and cheap 
supply of fuel of this class. Describing the experiments made and the 
present success of the departure from ordinary practice, Inspector T. H. 
Symington, of the motive power department of the road, writes : 

The first steps in any departure from custom in the machinery depart- 
ment of a railroad are generally accompanied by dissatisfaction among 
the employees and complaints of the inefficiency of the change. In a 
great measure the trouble is due to the well known dislike of both en- 
ginemen and firemen for anything new, and also to their fear of incur- 
ring conditions that may detract from the efficiency of their engines. 

Some time ago the Baltimore and Ohio management decided as an in- 
ducement to passenger traffic on its Philadelphia division to do away 
with the smoke and dirt which are always attendant upon soft coal 
burning. To do this it was decided to burn coke, which, though a trou- 
blesome fuel, is entirely free from the objectionable smoke. 

After numerous experiments and failures, notwithstanding the strong 
prejudice of the men against its use, the motive power department now 
feel confident that certain classes of engines can burn coke successfully 
under all conditions of service, and under the most adverse circum- 
stances. 

At first it was thought that a variable nozzle was absolutely necessary 
on these coke burning engines, but after trial those equipped with plain 
nozzles were found to work equally as well, if not better, and, in most 
cases, the variable nozzles were removed. On several engines three 2}- 
inch thimbles were inserted through the rear end of the boiler so as to 
admit air above the fire ; but these also were found to be unnecessary, 
and thereafter no changes were made, with the exception of the removal 
of the brick arch when an engine was changed from a coal burner to a 
coke burner. 

In construction, it was found that the best engines for coke burning 
were those with large grate area and with the ordinary extension front. 
No trouble was experienced from filling up the extension with sparks, 
as comparatively few particles of coke pass through the tubes, and these 
are thrown from the stack, though not in a state of combustion so as to 
injure property by fire. The netting should be as large meshed as pos- 
sible, for it often gives trouble by gumming over. thus cutting off the 
draft and preventing the free steaming uf the engine. The diaphragm 
should be arranged as in coal burners, so as to burn the fire evenly from 
tube sheet to door. Of course the nozzles should be as large as possible, 
and generally no change was found necessary when changing from coal 
to coke. The best grate arrangement is one that gives an abundance of 
air, for the coke being fixed carbon, requires very little if any air above 
the fire for its perfect combustion ; and should the grates be too close, 
the gas evolved, instead of being carbonic acid, escapes through the 
stack as carbonic oxide. 

This gas, from its readily combustible nature, wastes an enormous 
amount of heat, and is intensely disagreeable to the lungs. 

It is absolutely necessary that the coke should be as free from sulphur 
and dirt as possible, and there should be no soft, black end caused by the 
coke being indifferently burnt ; nor should it be broken up finely, for, 
being very light, it is in this condition drawn up against the tube sheet 
by the draft, and frequently covers the tubes over entirely. The sul- 
phur not only collects over the grates, shutting off the air and burning 
out the bars, but helps to form the clinker that covers the tube sheet, 
which is very troublesome to remove, and seriously affects the engine’s 
steaming. The harder the coke is burnt the better does it work as a lo- 
comotive fuel, for hard coke is heavy and has more body than that 
which is only burnt a short while ; it is also less liable to be crushed in 
handling and transportation. The best coke for the purpose is of bright, 
glistening, silver-gray color; it is heavy and comes in stringy pieces 
about the size of a husk of corn. 

One serious disadvantage from the difficulty of getting pure coke is 
that the fire has to be drawn at the terminus of every long run, the 
tubes cleaned out, and the gummy deposit brushed from the netting in 
the front end. It is a good plan to brush the tubes out after punching 
them, though this entails a little more time and trouble. 

The only extra tools the fireman needs are a scraper with which to 
clean the tube sheet when clinkered over, and a No. 6 shovel, the ordin- 
ary coal shovel being too small to handle coke quickly and effectively, 
owing to the bulkiness and comparatively light weight of the fuel, 
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Before leaving the roundhouse the fire should be well underway, and 
it usually takes about an hour to get it into such shape as to insure steam 
onahard run. Should it be necessary to run an engine out before the 
coke is thoroughly burnt through it is with the utmost difficulty that 
any steam at all can be obtained on the run. 

Contrary to the original ideas of men, there is no mystery about the 
fireman’s duties in burning coke successfully, for any good coal fireman 
soon learns the few essential points, and after learning the method, gen- 
erally prefers the coke to coal. The best firemen carry medium sized, 
level fires, and by constant attention and frequent light shaking of the 
grate bars, keep their steam pressure uniform and prevent the objection- 
able carbonic oxide gas. Owing to the difficulty of keeping the fire up, 
however, most firemen prefer not to run the risk of letting their fires get 
away from them, so carry heavy fires, high near the door and sloping to 
about 12 inches on the drop gate. By wetting the coke the sharp, cut- 
ting dust is prevented from annoying the men on the engine. 








District Steam Systems. 
Rs ea 

Mr. Charles E. Emery recently read a paper before the American 
Sociéty of Civil Engineers on district steam systems which has attracted 
much attention. He remarks that the District Steam Company cannot 
hope to permanently supply a very large quantity of power at a par- 
ticular location, except to an enterprise associated with if in a business 
way ; but all the electric light plants will start their business by pur- 
chasing steam, and be happy to pay for continuing a connection to be 
used in emergencies afterward. Again, there is in every city a demand 
for power and heat, in small manufactories. In New York there is a 
surprising number of such located in the lofts of buildings, in many of 
which the other floors are occupied for other business purposes. In this 
way ample power is obtained, in locations where the simple handling of 
the coal and ashes to portable engines would make the use of the latter 
prohibitory. On the whole it will be seen, then, that the steam system 
is a great public convenience, and the commercial question in regard to 
further constructions of the kind must depend upon various financial 
and local conditions. There can be no question but that if a large num- 
ber of property owners in a given district would associate themselves 
together and put up a steam plant for the improvement of their property, 
the enterprise would be a remunerative one, even in a business neigh- 
borhood. It is doubted, however, if in such a neighborhood the profits 
realized would be such as to warrant the intermediate action of pro- 
moters and large issues of stock. In a neighborhood of dwellings of 
well-to-do people there is, however, a very large and important field for 
district steam systems, particularly if the steam be simply used for heat- 
ing purposes during the period heat is required, and the plant be shut 
down in summer so that the operating expenses are saved. Plants of 
this kind pay well even in the coal regions of Pennsylvania. In the 
bituminous regions the residents use anthracite coal in their houses, be- 
cause it is less liable to injure the furnishings by dust and smoke, whereas 
a disirict steam company can, in an out-of-the-way place, burn the slack 
of the bituminous coal, purchased at a little more than the price of 
haulage. In other cities, whether near or far from the coal regions, 
coal of large size and good quality is used in the furnaces and steam 
boilers of the wealthy and well-to-do, while a steam supply company 
can use fuei of a very inferior kind, purchased in quantity at a very 
greatly reduced cost. If, then, the steam plant be constructed cheaply, 
as is possible with a pressure not exceeding 40 pounds, it is believed that 
heating systems of this kind will pay in any dwelling neighborhood, 
even when the houses are widely separated, with considerable ground 
around each. In locations where water is cheap, water coils can be _ 
to utilize the waste heat from-the rejected water. 

It is predicted that the largest use of steam will eventually vs: in 
foreign countries; when there are restrictions upon the erection of steam 
boilers in the city limits. In such cases the plant of the New York 
Steam Company would practically be duplicated (under conditions, of 
course, making it possible to obtain good work). There would be both 
a main steam pipe capable of distributing steam at high pressure, and a 
return pipe, so that the hot water and steam would be kept out of the 
sewers. Such a plant for reasons abuve stated, would add greatly to 
the value of the property along the line, and the prices which would be 
obtained would insure a good interest on the investment. It would be 
entirely practicable in some cities to carry out a plan proposed for San 
Francisco, to wit, to use high steam pressure for the manufacturing and 
office neighborhoods, discharge the exhaust steam into other steam 
mains, and conduct the same to dwelling neighborhoods in the vicinity, 
for heating purposes, from which the return water would either be dis- 








charged into the sewers at a low temperature under proper supervision, 
or, if water was high priced, be returned to the station. 
In the discussion following the reading of this paper Mr. Emery said: 
Steam heating considered simply as a business, has been practiced with 
some measure of success by every steam fitter throughout the country, 
but such business is really founded on scientific principles worthy the ef- 


forts of engineers of talent who have had the best opportunities. This 
is shown by the results accomplished by the author of the paper and his 
associates, long before steam fitting as a business became established, and 
it will be seen that recent efforts are but modifications of the develop- 
ments so thoroughly worked out years ago in the Eastern mills. 

There are many buildings in large cities which are heated entirely by 
exhaust steam, and in a very few cases the surplus is distributed to ad- 
joining buildings. It has been suggested to connect the exhaust pipes of 
the engines of various establishments to a street main and so distribute 
the steam. The idea has been previously suggested, and was carried out 
in the steam plant at Lynn, which failed for financial reasons connected 
with the organization of the company. A plan has been worked out in de- 
tail to collect the exhaust steam from the engines in the business districts 
of San Francisco and conduct it to the closely adjacent resident district, 
but the scheme has not yet received sufficient financial support. Such a 
system is not generally applicable, on account of the multiplicity of con- 
nections. In a large city it is undesirable to waste the water of conden- 
sation from heating coils ; 1, on account of the value of the water itself; 
2, on account of the heat it contains ; and 3, on account of the inevita- 
ble nuisance arising from dischanging hot water into the sewers. With 
proper water coils, little more than tepid water should be discharged, 
but in cities many users do not have the space, and many that could ar- 
range that feature are not inclined, on account of fhe cost, to provide 
such coils, so that water at a high temperature, which will discharge a 
considerable percentage of steam in cooling, is admitted to the sewers, to 
the injury of the brickwork and the discomfort of the public. It fol- 
lows, then, that a proper exhaust system must have three pipes ; 1, the 
main steam pipe; 2, the low pressure or exhaust pipe to supply steam for 
heat ; and 3, a return water pipe. This makes the number of connec- 
tions so great that the system is not practicable, except where the loca- 
tion is particularly adapted for its use. In 1882, when connecting a 
large electric light plant in Fulton street to the mains of the New York 
Steam Company, a section of a large main was laid with outlet to re- 
ceive the exhaust from the engines, but no exhaust connections were 
made, as other work demanded immediate attention, and the buildings in 
that particular vicinity were occupied by a large number of small ten- 
ants, so that there was no unanimity of action in taking steam for heat- 
ing purposes. In San Francisco the manufacturing and business district 
is so well defined, and yet located so near a well defined resident district, 
that the plan is particularly applicable. 

In the introduction of exhaust steam for heating, it was realized that 
the mains must be larger than when steam of higher pressure is circu- 
lated, so that the system appeared to be limited to new buildings, or 
those in which steam pipes were applied for the first time. This diffi- 
culty has been overcome, comparatively recently, by the connectiou of 
an air pump to the lower end of the return pipes, so as to produce a 
partial vacuum and induce a current in that direction, even when the 
steam for heating was supplied at a comparatively low pressure frum 
steam engines. In some cases the air pump is supplemented with a con- 
denser which reduces the amount of vapor to be handled. This device 
should not be necessary when the return pipes are so arranged as to act 
as heating surface. 








The Edison Company’s Central Station, Brooklyn, N. Y. 
a : 

The Edison Electric Illuminating Company, of Brooklyn, N. Y., 
have erected and put in operation an electric lighting station which in 
all its appointments ranks with the most advanced works of the kind in 
existence. The steam plant includes a perfect system for obtaining as 
well as for watching and recording results. The consumption of coal is 
brought down to a low figure, and perfected apparatus is provided for 
ascertaining exactly what coal is burned. Thus a statement as to the 
pounds of coal consumed per electrical or mechanical horse power is en- 
titled to the fullest confidence as being based on accurate weighing of ev- 
ery pound of coal consumed and of every pound of ashes left. 

The station is situated at 858-362 Pearl street, Brooklyn, N. Y. It is 
75 feet front and 100 feet deep. At present it contains 14 No. 32 dyna- 
mos, driven by four 300 and three 250-horse power Ball compound en- 
gines. The 250-horse power engines have one 12-inch and one 16-inch 
cylinder, with 22-inch stroke. The 300-horse power engines have one 
13-inch and one 16-inch cylinder, with 25-inch stroke. They run at the 
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rate of about 220 revolutions per minute. The steam is supplied by 
eight Babcock & Wilcox tubular boilers. The following is the general 
system of operating the steam plant : 

The coal is received and weighed, and is elevated to the floor above the 
boilers. Thence it is distributed to the chutes leading down in front of 
each boiler. The chutes are provided with a valve at the bottom, and 
are carried by scale levers, and connected with a scale beam. The chute 
is filled with coal, the bottom valve being shut. It is then weighed. 
The weight of the chute is allowed for, so that one weighing gives di- 
rectly the weight of coal. The valve is then opened and the coal falls 
down upon the floor, and is used as required for the boiler. When 
more coal is needed, a chuteful is again weighed and delivered. The 
ashes, as removed from the ashpan, are carefully preserved and weighed 
before being sent away. This keeps an accurate watch upon the quality 
of the coal, and gives the basis for actual efficiency per pound of real 
combustible matter consumed. The consumption of coal is 2.75 Ibs. per 
indicated horse power, and 3 lbs. per electrical horse power. Indicator 
diagrams are frequently taken. 

The engine and boiler rooms occupy the lower floor of the building. 
There are foundations for 12 engines, although only 7 are now in use. 
The engines are belted upward cirectly to the dynamos, which occupy 
the floor above them. Sufficient inclination is given to the belting to 
enable it to grip the wheels well. As the dynamos are grouped in a 
double row over each set of engines, the belting runs alternately with 
opposite inclinations. 

The dynamos are self-exciting and shunt-wound, and are built for an 
output of 575 amperes at 140 volts, but in practice are run at 650 am- 
peres at 128 volts. Each one thus represents an output of about 112 
electrical horse power, and can supply 1,500 lights, representing a total 
of 21,000 lights in operation. An allowance of 50 per cent. of idle 
burners is made in rating, establishing the capacity of the works toa 
40,000 light district. Each lamp is of 16-candle power, is run at 114 
volts potential difference with a current of 0.44 ampere, nearly. If the 
amperes of current delivered by a dynamo are divided by the amperes 
required by a single lamp, the lamp capacity of the dynamo will be 
given. Thus, if 650 is divided by 0.44, the quotient, nearly 1,500, gives 
the lamp capacity of the dynamo. 

The Edison three-wire system as used in these works and in the dis- 
tnet groups the dynamos in sets of two, with three wires leading there- 
from. One wire runs from the positive pole of one dynamo, another 
from the negative pole of the other dynamo. The other poles of the 
dynamos are connected so that they are in series, and from the junction 
the third or neutral wire runs. Thus a difference of potential of 228 
volts is maintained in the system. The lamps are connected from the 
neutral to one or the other wire, so that in a sense the lamps are two in 
series. If the same number are in action on each side of the neutral 
line, no current goes through it. If all on one side are in action, then 
the same current goes through the neutral wire that goes through the 
active side wire. Three wires are carried everywhere throughout the 
district, and are so interconnected and tied at all points that an almost 
uniform difference of potential is maintained at all points in the region 
supplied. 

The area thus covered with a network of distributing mains is sup- 
plied at a number of points by feeders from the station. An elevated 
regulating gallery runs down the center of the dynamo room. Along 
each side of this gallery heavy copper bars, called ‘‘ buses,” in 
sets of three, run. There is a ‘‘bus” for positive, for negative, 
and for neutral lines respectively. The main wires from the dynamos 
connect with these ‘‘ buses,” and from them the feeders are taken. 
The feeders are lines that run to various points in the district without 
any side connections. The drop in all the feeders must be uniform, 
and is determined by the drop in the longest. This is 13 volts when 
in full operation. The short feeders are calculated of such size as to 
give the same drop. 

The dynamos, as stated, are shunt-wound. They are regulated by 
hand. Along the sides of the regulating gallery are German silver 
resistance coils, which are connected in series with the shunt. From 
each point of connection of the feeders pressure lines are brought back 
to the station and are connected to a Wheatstone bridge with galvano- 
meter, the latter immediately over the resistance coils. By throwing 
more or less resistance into the shunt; the potential at the ends of the 
feeders is kept constant. The galvanometer reads zero when all is 

correct. It is adjusted from time to time by a Weston voltmeter. One 
or more operatives are in constant charge of the work of regulating the 
dynamos from the gallery. 

The lamps are charged for at the rate of one cent per hour of use, 
and are replaced free of cost to the consumer as they fail. The well 





known Edison meter is used to determine the amount of consumption. 
The meter consists of a pair of zinc plates immersed in a solution of 
sulphate of zinc, connected in shunt with a resistance on the main cir- 
cuit, so as to receive an integral and definite portion of the current. 
The zinc is dissolved off one plate and deposited uvon the other. A man 
makes the tour of the district at the proper time and removes both ziuc 
plates and takes them to the station. There they are weighed, and the 
change of weight, which is loss in one and gain in the other plate, is of 
course exactly proportional to the ampere-hours, which by division by 
0.44 gives the lamp-hours. One milligramme of zinc represents one 
ampere-hour. As the voltage of the system is constant, the bills are 
predicated entirely on ampere or lamp hours. The meters are found to 
be accurate within two per cent. By weighing both plates a check is 
furnished upon the operation of the meter as well as upon the weigh- 
ing. Where electrical current for power is supplied, meters are also 
used. 

To supply the more distant parts of the district without entailing too 
heavy a drop of potential upon the feeders, an auxiliary station has 
been established in the upper part of Brooklyn. This station receives 
its electric power from the main station, and contains its own regulating 
gallery and system of feeders. A special set of heavy leads or transit 
mains communicates between the two stations. 

In New York there are now five stations in active operation, repre- 
senting a capacity of over 100,000 lights. The most recent one is the 
new Pearl street station, now in process of erection. Although the 
building is not half completed, a four-dynamo plant, with engines and 
boilers, is already established in the basement. It must be noted that in 
the Edison system of rating stations a large wargin is provided for 
above the stated capacity. Thus the Twenty-sixth and Twenty-ninth 
street stations, of New York, while nominally of 35,000-light capacity 
each, can supply 25 per cent. more lamps, so that each station is good 
for a 50,000 or even 60,000 light district. The allowance for idle lamps 
cannot be made as liberal now as formerly, because lamp consumption 
is now supplemented by consumption by power users. 








Lead Covering for Electrical Conductors. 
sical 

The Electrical Review says that experience not infrequently demon- 
strates that first principles are superior to later ones, supposed to be im- 
provements, but which, having perhaps passed every other test with 
success, have failed before the destroyer Time. 

In no instance have we a more forcible example of this than that pre- 
sented by underground cables. Lead pipe as a protector to telegraph 
conductors was one of the first materials proposed and used, but was 
abandoned on account of difficulties in making long lengths, the faulti- 
ness of the joints, its weight, the unhandiness and inadjustability of the 
machinery, and other mechanical drawbacks. 

But by improved machinery these objections have been overcome, 
and the obsolete method of drawing short lengths of cable into shorter 
subdivisions of pipe has been abandoned for the superior process of 
making the pipe around the cable in one continuous length. 

That cable so covered is perfectly protected (if made by the hot lead 
process) is evident from the fact that by all plumbers and consumers of 
pipe the coils are accepted from the makers as being perfectly air-tight 
and free from holes, cracks, or fissures by which gas or water may 
escape, without the formality of a test. If this is the case in pipes where 
water under pressure is conveyed, it must evidently be an absolutely 
secure protection for electrical conductors where there is no pressure. 

As to its durability in ordinary soil, it will suffice to say that lead 
pipes conveying water to public fountains buried underground some 
1,800 and odd years ayo, are at the present day in perfect order and con- 
veying water in the recently uncovered ruins at Pompeii and Hercula- 
neum. 

In this connection it may be interesting to remark that these pipes 
were made in lengths, to all appearance drawn, as the scoring on the 
surface is in many places still visible. The joints are also the swelled 
wiped joints, without the least apparent difference from those of the 
present day, and in some cases the ‘‘ wiping’ was done with the iron. 
Whether ‘‘ wiped” with a cloth ‘‘ pad’ or by the iron was evident from 
the appearance of the joint. On one of the joints of a pipe leading to a 
marble bath or aquarium in the center of a newly discovered villa at 
Pompeii, the writer noticed two initials and a number, warranting the 
presumption that in those days plumbers were better kept in check than 
at present. A very slight scrape with the boot showed the lead beneath 


the surface as bright and fresh as new. Under ordinary conditions, 





therefore, we may look upon lead as practically everlasting. 
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Many young electricians, and for the matter of that, many old ones, 
too, of the present day think that such gums as indiarubber, gutta- 
percha and their compounds have in themselves some inherent quality 
which assists the ‘‘ insulating power” independently of their moisture 
excluding power, but it is doubtfu! if this is the case. Whether they 
have or no, it is safe to say that they may be considered as the best insu- 
lators because they act the part of a good mechanical separator between 
the conductor and the water, if under water, and through moisture to 
the earth, if underground. 

In either case they have to be protected from insects and the rotting 
influence of foreign vegetable and chemical matier. For submarine 
purposes the lengths of conductor are such as to render a lead covering 
impracticable, and it is replaced by hemp saturated with pitch compound 
and wire armor; but for underground service, which is so rapidly in- 
creasing, lead has gradually worked its way into almost universal pre- 
ference. Provided moisture be excluded from the ends, the lead may be 
absolutely relied upon to maintain the insulation under the worst possi- 
ble conditions, even when the insulator is nothing but a mechanical! sep- 
arator, such as crumpled paper or dry wooden or glass balls. 

It is safe to say that until mother earth resigns her prerogative of de- 
stroying all vegetable matter, or unti] some cheaper and more easily 
worked and permanent metal be discovered, that Jead will hold its place 
as an irreproachable, if not everlasting, cable protector. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 

A WESTERN correspondent, who modestly signs himself ‘‘ Earth,” and 
who writes from the ‘‘ Windy City,” under date of July 13th, thus un- 
bosoms himself : ‘‘ The account of the excursion taken by the Guild of 
Gas Managers, as that account appeared in the pages of your issue of 
June 19th, spurred some of the fellows connected with the gas industry 
of Chicago to hustle a ‘ bit,’ in order to determine if they, too, couldn’t 
fall from a lower berth into an upper one. Friday (queer coincidence 
that, which prompted the selection of a Friday whereon to begin a 
pleasure trip in both instances), July 10th, was the day selected for ar- 
ranging for the trip—and organizing. I will not disclose the ‘spot’ 
where the voyagers completed the details of the outing, but no harm 
will be done if I hint that Messrs. H. S. Battin, Superintendent of the 
Consumers’ works ; F. D. Moses, Engineer of the Fahnehjelm Incan- 
descent Gas Company ; S. 8S. Stratton, of the Goodwin Gas Stove and 
Meter Company ; J. B. Howard—known to and loved by every gas man 
in the West—George A. Yuille, President of the Columbus Construction 
Company ; E. E. Morrell, Engineer of the National Gas and Water 
Company, and fat Fred. Persons, of John J. Griffin & Co., were in the 
ring. The consensus of opinion seemed to be that permanent organiza- 
tion should be deferred until a larger attendance was secured, but the 
pioneers decided, on the spur of the moment, to make a trip to Deering 
Station to investigate a new (? !) process of gas making, whereby 1,000,000 
feet (whether cubic or lineal Iam unable to say) could be made from 
one ton of Indiana slack coal. The trip and return were made without 
incident worthy of note. We found at Deering’s a process of making 
fuel gas—or, rather, 18-candle power gas used for fuel purposes. There 
is nothing startling about the apparatus, unless it be in the ‘ electrodes’ 
—a chemical combination whereby oil and steam are converted into a 
fixed gas at atemperature of not over 800° of heat! The party passed 
no verdict on the process. The matter of ‘electrodes’ will form the 
subject for discussion at our next meeting. One rather commendable 
thing about the process, as the manager of it informed us, is that he had 
completed arrangements whereby he could deliver gas toa neighboring 
saloon and get a return, in the same pipe, of the beverage that foameth 
in the glass—and puts a head on the man next morning. This latter 
feature, we hope, will induce the Eastern Guild to visit us, with the ob- 
ject of testing the process.—EartTu.” 


A MINER named Charles Julia has entered suit, at Pittsburgh, Pa., 
against the Shaner Gas Coal Company, for $25,000 damages, on account 
of injuries sustained by him while at work in the Company’s mines. 
Complainant asserts that, on July 24, 1890, he was caught by a fall of 
slate, which caused such injuries to his back ihat he will be a cripple 
for life, This fall he claims was chargeable to the wilful neglect of the 
Company, who violated the provisions of the mines’ act of 1885 in em- 
ploying mine and fire bosses who did not have certificates of competency 
as provided in the act mentioned. 








ApvicEs from Beatrice, Nebraska, under date of July 8, are to the 
effect that the old Beatrice Electric Light Company and the recently 








organized Beatrice Gas and Electric Company have consolidated under 
the name of the Beatrice Light and Power Company, and have incor- 
porated as such. The consolidation took effect on the first inst., and is 
to last for 99 years. The capital stock is put at $250,000, of which 
$150,000 is paid up. The Directors are J. E. Smith, E. A. Watrous, 
William Picerell and the Messrs. Maxwell. The other officers are : 
President, J. E. Smith ; Secretary and Treasurer, Ed. P. Maxwell. The 
Company proposes to operate works to manufacture and distribute gas 
and electric currents and to operate street railways. 





A VERY effective advertisement is that inserted by the Burlington 
(Ia.) Gas Company in the local papers, with a view to calling the atten- 
tion of the residents to the value of gas as a means of heating and cook- 
ing. It is as follows: ‘‘Almost invariably the first question we are 
asked by a person inquiring about a gas cooking stove is, ‘ What will it 
cost to run it?’ and we are obliged to say we don’t know. We know 
what it costs your neighbor to use a gas stove, but we can’t tell what it 
will cost you ; for you may be able to do your work with one-half the 
gas that your neighbor uses. And for that reason we make our propo- 
sition to set a stove in your house—all ready for use—free, and let you 
try ita month. If you find that it is going to cost you more to run it 
than you think you can afford to pay, we will take it out and it shall not 
cost you a cent except for the gas used during the trial. With such an 
offer, no one can afford not to try a gas cooking stove. Notice, we do 
not say buy, but try.” 





ANOTHER electric lighting company is being organized at Charleston, 
S. C., which it is said depends upon Philadelphia capital. It is to be 
known as the Economic Light and Power Company, and will be capital- — 
ized in $100,000. 


A CuHIcaGo correspondent writes: ‘‘ Uncle Jerry Howard has taken 
up his residence in this city, and every man connected with the gas in- 
dustry here is glad to welcome him among their number. Uncle Jerry 
thought that Brooklyn, N. Y., would be his future home, but he 
couldn't stand life away from the grand and glorious and woolly West. 
We want more such men tocome. Writing of Uncle Jerry brings to 
mind the fact that Chicago has gained another prize. Just now all gas 
interests are on the boom, and the reorganized National Gas Light and 
Fuel Company has done the proper thing by sending us Mr. F. H. Shel- 
ton. He is just the man we need to help us out during the near future, 
when all gas men will come to Chicago to visit the grand Fair. The 
East has taken a good many bright gas men from the West in the last 
few years. However, we are getting one back occasionally. For in- 
stance, we retain Uncle Jerry Howard and gain Shelton—let’em come.” 








AT a meeting of the stockholders of the Oswego (N. Y.) Gas Light 
Company the following officers were elected: President, James Dowdle; 
Vice President, Henry 8S. Wright ; Treasurer, John T. Mott ; Directors, 
James Dowdle, H. G. Ludlow, Thomson Kingsford, R. G. Post, H. 8. 
Wright, H. D. McCaffrey, Theo. Irwin and C. Macfarlane. Messrs. Ir- 
win and Macfarlane replace Messrs. Kessler and Cartwright in the Di- 
rectorate, and as these latter gentlemen stood for what was known as the 
Philadelphia interest in the Company, we take it that local capital now 
controls the stock formerly held in the Quaker City. The Company’s 
affairs are in good shape. 





THE following list of officers goes to show that the Home Electric 
Light Company, of Oswego, is in no very wide sense a competitor of the 
local Gas Company: President, R. G. Post ; Vice-President, T. Kings- 
ford; Treasurer, John T. Mott; Directors, R. G. Post, T. Kingsford, 
Thos. S. Mott, J. Dowdle and Theo. Irwin. 





Some days ago Middleboro, Mass., was visited by a severe thunder- 
storm, and the principal sufferer from it was the local Gas and Electric 
Light Company, whose generating apparatus was badly disarranged. 





Mr. Georce M. Power has been appointed Superintendent of the 
Marlboro (Mass.) Gas Company’s works, vice Mr. William Anderson, 
whose appointment as Superintendent at the East Boston works was 
noted a fortnight ago. Mr. Power formerly acted as Superintendent of 
Construction for the Union Iiluminating and Fuel Gas Company, of 
Boston. 


At the annual meeting of the shareholders of the Haverhill (Mass.) 
Gas Light Company, the following officers were elected: Directors, 
Warner R. Whittier, A. A. Sargent, Levi Sprague, George A. Kimball, 
Ubert A. Killum; Secretary and Treasurer, W. H. Curtis. 
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A FRANCHISE for the operation of a gas and electric light plant at 
Holliston, Mass., has been issued. The officers of the Company, which 
is to be known as the Hilliston Gas and Electric Light Company, are : 
President, M. F. Coughlin ; Vice-President, A. L. Forbes: Treasurer, 
C. J. Driscoll ; Clerk, G. B. Fiske; Directors, the officers and C. F. 
Driscoll, C. P. Dozoes, J. H. Mahoney, W. C. and J. M. Coughlin. 
Holliston is a post village of a similarly named township, and is on the 
Milford branch of the Boston and Albany railroad, at a point 26 miles 
southwest of Boston. It is a busy manufacturing center, and has a 
population of perhaps 5,500. 





THE Waverly (Mass.) works are being considerably improved. A 
notable feature in the extensions comprises two new benches of 5's. 





THE following, from a recent issue of the Philadelphia Inquirer ex- 
plains itself. ‘‘ A meeting of the stockholders of the Welsbach Incan- 
deseent Gas Light Company, of Pennsylvania, has been called for 
Wednesday, August 5th, at the office of the parent Company, Mercer 
and Ellis streets, Gloucester, N. J., to take action upon a resolution 
adopted by the Board of Directors at a meeting held June 30, suggesting 
that the Pennsylvania Company be dissolved. ‘It is hardly a dissolu- 
tion,’ said Secretary A. M. Biddle, when appealed to for an explanation. 
‘Call it rather a consolidation. The parent Welsbach Company is 
doing a good business and taking in new territory daily. There are two 
branch or sub-companies, one in New York State and one in Penn- 
sylvania. Neither of these has been profitable, nor is it likely that 
they ever will. This present movement originated with the stock- 
holders of the New York Company. At a meeting held some time 
since, they voted to try to effect a consolidation, and appointed Dr. 
Henry Morton, Thomas Dolan and Col. W. E. Barrows, a committee to 
confer with the Directors of the parent Company and with a committee 
of the stockholders of the Pennsylvania Company to see if such an 
arrangement could not be made. A committee appointed by the 
Directors of the Pennsylvania Company, at their meeting on Jue 30th, 
consisting of George Philler, Samuel R. Shipley and Wayne McVeigh, 
are now considering the advisability of recommending the consolidation 
and a report will be made to the stockholders at the meeting on August 
5th. It is too early as yet tosay on just what basis the consolidation 
will be made, but it will be an equitable one and eminently satisfactory 
to the holders of stock.’” 





THE Salt Lake City (Utah) Gas Company reports a brisk business this 
season in the placing of gas cookers in the houses of the holy and the 
unjust. Gas stoves fetch them all. 





Tue Directors of the Concord (N. H.) Gas Company have declared a 
dividend of 4 per cent. 





Axout a fortnight ago the Lighting Committee of Atlanta (Ga.) City 
Councils made a report dealing with the matter referred to them of the 
propriety of making a preliminary contract with the Georgia Electric 
Light Company for the lighting of the streets with arc electric lamps 
for a period of three years. The discussion that followed the report was 
so interesting, more perhaps from that which it indirectly reveals than 
from its precise statements, that we venture to reproduce a synopsis of 
it, in the view that the same will be appreciated by our readers. The 
proposition of the Electric Light Company was to enter into a contract 
for three years, dating from July 1, 1891, which should take the place 
of the present unexpired agreement. The terms of the new contract are 
that the Company is to furnish arc lights at $100 each per year, and in- 
candescents at $40 each, the former to be of 2,000 candle power, 
‘*Thomson-Houston standard,” and the latter to have a lighting value of 
40 candles. Under the present contract the city pays $120 each for arc 
lights and $48 for incandescents, but the reduction is agreed to, pro- 
vided the city shall use a minimum number of 250 arc and 500 incan- 
descent lights. As originally presented, the report provided for lights 
of “nominal” 2,000 candle power, and the word nominal is that which 
provoked the discussion. Councilman Hendrix started the wordy war- 
fare by raising an objection based on the belief that ‘‘nominal” was 
calculated to serve as a scapegoat to every imperfection in the system, 
and he asserted that if the city paid for 2,000-candle power arcs nothing 
less than that lighting value should be accepted. Mr. Middlebrooks 
asked that Colonel Palmer, who was present, representing the Georgia 
Electric Light Company, be heard from. Thus given an opportunity, 
the ‘‘ Georgia Colonel” made the best use possible of it by arguing at 
great length for the retention of the nominal feature. The burden of 
his song was that exactness could not be attained and lived upto. Ald. 
Woodward sustained Colonel Palmer’s view, and so did ‘‘ Col.” Hulsey, 





who was satisfied if the lights provided for in the new contract were 
similar to those now supplied the city. This brought Col. Palmer again 
to the front with the remark that he ‘‘ assured the Council such would 
be the nature of the service.” Councilman King said he had heard it 
remarked that the Electric Light Company had a ‘‘soft snap” with the 
city, and he wanted everything purchased on city account to come up 
to the full measure. He referred to Mayor Hemphill’s recommendation 
about the city owning its own plant, and said, as a parting reminder of 
the looseness of the methods followed, that, ‘‘as we never measured the 
quantity of light furnished, we did not know just what we were get- 
ting.” After Ald. Woodward interjected the opinion that he did not 
see how the Company could make any money out of its proposed con- 
tract, Captain Hendrix insisted that unless the Company agreed to fur- 
| nish 2,000-candle power lights, ‘‘without qualification,” that thecity would 
advertise for a contractor who would agree to that condition. The re- 
port of the committee, recommending the contract, was finally adopted, 
minus the word ‘‘ nominal,” however, for which was substituted the 
clause ‘‘standard 2,000-candle power Thomson-Houston lights, as now 
used in Atlanta.” |§ The vote by which this was adopted was 6 to 5. 





IN our issue for July 6th there appeared an advertisement of the merits 
of the Felt & Tarrant Manufacturing Company’s comptometer device, but 
through an oversight a copy of the JOURNAL containing the ‘‘ad.” was 
not mailed to the address of the advertiser—the advertisement was to 
appear for one time only, according to the original order. On the 13th 
of this month we received a remonstrance over the failure to forward 
the Company a copy of the JoURNAL, which was couched in the follow- 
ing style : 

Cuicaao, July 11, 1891. 

AMERICAN Gas LIGHT JOURNAL, New York city—Gentlemen : Con- 
tinue to run our ‘‘ad.” (coupon cutter) every other week for three times 
more. We have not seen copy of paper containing ‘‘ad.,” but have seen 
returns; and that is the principal thing. Yours very truly, 

Fevt & TARRANT MFG. Co., 
Per D. E. Felt. 





‘*T NOTICED in the JOURNAL for June 22d, an item to the effect that 
Mr. J. H. Burnham, formerly of the East Boston (Mass.) Gas Company, 
had resigned from the seryice of that Company and would remove to 
Gardiner, Maine. In connection with this, perhaps the following (from 
the East Boston Press, of the 7th inst.) may not be without interest : 
‘Mr. J. H. Burnbam, Superintendent of the East Boston Gas Company, 
has resigned his position. Mr. Burnham is a familiar figure in East 
Boston, where he has been connected with the Gas Company for 21 con- 
tinuous years, the only exception being three months about three years 
ago. He began with the Company in 1870, when it was in its infancy 
in comparison with what it is now. Mr. Burnham was exceedingly 
popular with the Company, and highly respected by his large number 
of friends, who will be extremely sorry that he has decided to leave East 
Boston and reside hereafter at Gardiner, Me., where he has a handsome 
property, and where his family have resided for years.’—OBSERVER.” 





Tae buildings of the Central Lunatic Asylum, Petersburg, Va., are 
lighted by means of an automatic gasoline gas machine, and fairly good 
satisfaction was given by the apparatus until about a fortnight ago. At 
about lighting up time it was noted that the apparatus was not up to its 
usual standard of efficiency, whereupon Messrs. Grotz and Roberts in- 
stituted an examination to discover the cause of the lapse from grace of 
the machine. Mr. Grotz happened to be the leader when the house that 
covers the apparatus was reached. He opened the door and turned to 
Mr. Roberts, who obligingly handed Gotz alighted match. Grotz entercd 
but did not remain for any length of time, for the simple reason that an 
explosion assisted him out. His injuries, luckily, were slight, but the 
apparatus and building were damaged in the sum of $400. 





THE proprietors of the Metropolitan Gas Light Company, of Elizabeth, 
N. J., are about buried beneath notices of suits against them, issued by 
contractors who furnished them with apparatus, etc. It is the old story 
of an opposition gas works, conceived in space and constructed on wind, 
to the end that it might be operated on gall. In the meantime, Mr. 
Kean, of the old Elizabethtown Gas Light Company, looks on and smiles. 





A PETITION is being circulated at Spencer, Mass., it is said by the 
proprietors of the local gas works, asking that a town meeting be called 
for the 2ist inst., at 7:30 Pp.m., to determine if the town will accept the 
provisions of the recent legislative act wheréby municipal authorities 
can own and operate gas and electric lighting plant. ‘Tis an ill wind 
that blows nobody good. 
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AT the annual meeting of the Milwaukee Gas Light Company the 
following officers were elected: President, John L. Mitchell ; Vice- 
President, T. A. Green ; Secretary and Treasurer, Gerard Krewers; 
Directors, Alfred L. Cary, John F. Cramer, Edward Dewey, J. E. 
Friend, T. A. Green, John Johnson, John L. Mitchell, B. K. Miller 
and B. M. Weil. 


AT a recent meeting of the Borough Council, of Olyphant, Pa., an 
ordinance was passed authorizing an increase of debt in the sum of 
$10,000 for the manufacture and introduction of electricity and electric 
lights in the borough for commercial purposes, and for the supply and 
use of the inhabitants, and that a special election be held at the places 
and by the officers provided by law for the holding of municipal 
elections, on Tuesday, August 11, for the purpose of obtaining the 
assent of the electors for an increase of such indebtedness. 








AT the annual meeting of the Long Branch (N. J.) Gas Light Company 
the following Board of Directors was chosen: George W. Curtis, George 
F. Baker, Harrison E. Gawtry, Jacob Steinbach and C. Henry Irwin. 





THE authorities at Washington, D. C., have made a contract with the 
Washington Gas Light Company, under which the latter agrees to light, 
extinguish, repair and clean a certain number of gas lamps, at the rate 
of $21.50 per Jamp per annum. The contract is to run for three years, 
from July 1, 1891, and the lighting tabie calls for 3,000 hours of duty. 
The United States Electric Lighting Company was also authorized to 
maintain a certain number of arcs, of 2,000-candle power each, at the 
rate of 50 cents each per night. 





SecrETARY F. P. WEINMANN, of the Benecia (Cal.) Gas Company, 
informs us that the assessment of $5 per share recently levied on the 
capital stock of the Company will be delinquent on the 22d inst., and 
that shares on which the assessment is not paid will be sold at auction on 
August 12th. This is the tenth assessment levied by the Company since 
its incorporation. 





THE new works of the Berlin Iron Bridge Company, of East Berlin, 
Conn., are now completed. The Company has all its machinery placed, 
and is running full time, employing in all departments 400 men. The 
new shop in Cromwell is said to be oneof the most complete and perfect 
bridge shops in the country. The building is made of iron throughout, 
save in the case of the window sashes, which are of wood. The roof 
trusses are all provided with trolley cars, with which to move material 
back and forth about the building, and three lines of narrow gauge 
tracks extend the entire length of the shops—these three tracks being 
connected at each end of the building by a transfer table. A skylight 
on each side of the roof extends the whole length of tne building. The 
sides of the latter, also, for some 10 feet from its eaves, are made entirely 
of glass, so that the interior of the structure is thoroughly lighted. The 
Company has purchased a large outfit of new machinery, and is now pre- 
pared to furnish all kinds of structural iron work, including iron build- 
ings, iron roofs and iron bridges on very short notice. In fact, with its 
improved facilities, it seems as though it should be able to furnish this 
class of work as cheap as any other Company in America. Its large ex- 
perience in this class of construction, taken in connection with the im- 
proved facilities for getting it out, ought to insure first-class work at a 
reasonable price. 





THE American Meter Company’s latest orders for station meters in- 
clude the following, which goes to show that ‘‘ gas goes on forever :” 


Size. Purchaser. Daily Capacity. 
54-inch. .Kerr Murray Mfg. Co..... 120,000 cu. ft. 
132 ‘* ..Dayton G. L.and C. Co... 1,125,000 ‘“ 
78 ‘* ..Clinton (Ia.) Gas Lt. Co... 315,000 ‘* 
54 * ..Davis& Farnum Mfg.Co.. 120,000 ‘ 
60 ‘* .ProvidentGas ProcessCo. 164,000 ‘“ 
66 ‘* ..Harrisburg Gas Co....... 208,000 ‘ 


The last-named meter is in reality to be rebuilt and arranged for a new 
3-partition drum. 





ELSEWHERE we note the financial standing (or lack of such standing) 
of the Metropolitan Gas Company, of Elizabeth, N. J., and to that no- 
tice we may add the further one that the Company has been adjudged in- 
solvent and has been put in the hands of a receiver by order of Chan- 
cellor McGill. Mr. Cemie Weidenfeld has been selected as receiver, and 
he puts the Company’s indebtedness at $150,000. 





TuE Gate City Contracting Company has been incorporated at Santa 
Fe, N. M., by Messrs, C. A. Fox, V. E. Hestwood and §. W, Dorsey. 
It is capitalized in $25,000, and we understand the object is to construct 





and operate a gas and electric light plant and a water-works at Raton, 
Colfax county, N. M. 








Riveted Joints. 
BRR Ei Ae 

At a meeting of the Engineers’ Club of Philadelphia, Mr. James 
Christie contributed a paper referring to a series of experiments with 
both punched and drilled holes, undertaken in order to ascertain the 
correctness of the proportion usually adopted between the diameter of 
the rivet and the net section of metal between rivets, in thesingle-riveted 
lap-joints commonly used in the circular seams of steam boilers. 

Inasmuch as the strength of such a joint, as proportioned in the 
average best practice of the day, is only about half that of the solid 
plate, it will be readily seen that a small variation in these respects may 
seriously effect the efficiency of the joint. 

Taking an average of the standard practices of several leading manu- 

facturers in this vicinity, we find the net plate section remain 63 per 
cent. of the solid plate, and 7 per cent. less than the rivet section, while 
the bearing surface of the rivets is 8 per cent. less than the net plate 
area. 
In the experiments referred to, the details of which are not given, the 
diameter of the rivet, starting from this current practice as a basis, was 
gradually enlarged, or the pitch reduced, with the result that the strength 
of the joint was thereby increased until a maximum was reached of an 
efficiency of from 65 to 70 per cent. At this point the rivet area had a 
ratio to the reduced plate section of about two to one for iron rivets in 
iron plates, while for iron rivets in steel plates of 60,000 lbs. tensile 
strength the ratio of rivet to net plate section was about two and a half 
to one. 

In all cases the binding of the joint, due to enlarging the rivet area, 
was found to increase the strength of the joint. ' 

The rivets were driven by a compression varying from 20 to 30 tons. 

An analysis of the experiments showed that this increase of efficiency 
was due to the clamping force exercised by the rivet-heads, with possi- © 
bly a slight gain due to better bearing surface. 


The opinion has been generally held that this clamping force, exerted 
by the rivet heads, is too uncertain a quantity, both as to its amount 
and as to its persistence, to be of positive value as a factor of constant 
resistance in a riveted joint; and in ordinary constraction, where sev- 
eral plates are joined, where the holes may be imperfectly filled, and 
where close contact between the plates is questionable, the permanence 
of this force may be doubtful, nor is it necessary to rely upon it ; but in 
a steam boiler the case is otherwise, for there a relaxing of this force 
would result in a leaky seam, which would at once betray the fact and 
compel a closiug up of the loose rivet. 








Preventing Coal Dust Explosions. 
ew eS 

A German contemporary describes a method devised by Mr. Meissner 
for the prevention of mine explosions due to coal dust. The method 
consists in moistening the coal itself before being hewn, instead of 
sprinkling water in the galleries. Experiments were first made in the Sar- 
rebruck mines, and particularly in No. 3 and No. 5 seams of the Camp- 
hausen pit, and No. 4 seam in the Kreuzgraben mine. The modus oper- 
andiisasfollows: At the end of the day a number of holes, about 40 inches 
deep and 10 feet apart from each other, are drilled in the cutting. A water 
nozzle is inserted in the hole, the orifice of which is hermetically closed, 
and then immediately, or several hours afterwards, the pressure is ap- 
plied. The water injector is from 30 inches to 40 inches long, and it is con- 
nected by means of a piece of indiarubber tubing to the gerveral water 
conduit installed in the galleries. The pressure of water is then main- 
tained for from eight to twelve hours, and when the hewing is subse- 
quently commenced, there is said to be absolutely no production of 
dust. The latter is saturated with water and the coal is moist. Dur- 
ing the day the atmosphere maintains its transparency, and no 
sparking is noticeable in the lamps. The earthy bed of the seam be- 
comes softened, and this facilitates the holing and removal of the coal 
to which the dust adheres. In view of these favorable results, the 
method has been adopted gradually in all the dusty portions of the 
above mines. The success of the device depends upon the degree of 


consistency of the coal, the amount of the pressure, and the volume of 
water used. In No. 3 seam of the Camphausen mine a pressure of from 
120 Ibs. to 150 lbs. continued for eigh: hours in two bore holes, with an 
area of. 194 feet of cutting, was found to be sufficient to moisten all the 
coal hewn in the subsequent shift. The water penetrated 5 feet beyond 
the depth of the borehole, and it was distributed over a larger quantity 
of aa than the area of 194 feet. With a pressure of 300 lbs. in No. 4 
seam in the Kreuzgraben mine, maintained for sixteen hours, it was 
found that the coal was moistened 13 feet above the last boreholes. ‘The 
coal has, of course, to be taken quickly after the cessation of the pres: 
sure, #0 that the bulk moistened has no time to become dry, 
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Quotations by Geo. W-. Clese, Broker and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yore Crry. 
Juiy 20. 


«= All communications will receive particular attention. 
(= The following quotations are based on the par value of 
$100 per share. 4&3 


: Capital. Par. Bid Asked 
Consolidated.............+ $35,430,000 100 93} 94 
IE cattceninccerncgtnns 500,000 50 -— 90 

© SSD ewacncinesose 220,000 — 9% 100 
Equitable.............c00+e 4,000,000 100 118 120 
©6 BeBe. c2cee woe 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 -—- — — 
Metropolitan, Bonds. 658,000 — 110 115 
BMirstedl......2ccccnese coceccces 3,500,000 100 118 121 
5, IED, ccnceerpebine 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _ — 
OS EE Ee 50 — — 
6° Bomdls........00 150,000 — — 100 
Standard Gas Co-- 
Common Stock....... 5,000,000 100 — 48 
| Ee Ee 5,000,000 100 — 90 
WeeseSS ..0ve2cccocccoccoves 50 1132 — 
Richmond Oo., 8. L. 346,000 50 — — 
* Bonds......... 20,000 —- — — 
Gas Co’s of Brooklyn. 
Brooklyn.......-0000-+ «+ 2,000,000 25 95 98 
CREAR cocccvccs00s 00 cceene 1,200,000 20 793 793 
« 8. F. Bonds... 320,000 1000 100 103 
Fulton Municipal....... 3,000,000 100 115 120 
$6 Bonds.... 300,000 100 105 
POCO oo ncctscesensedscees 1,000,000 10 70 7 
‘* Bonds (7’s)...... 368,000 — 100 — 
“ OF CO oscs 94,000 — 100 — 
Metropolitan.............. 870,000 100 90 97 
“ Bonds (5’s) 70,000 — — — 
Ac iocesscsenssteses 1,000,000 25 134 — 
Otis... = 700,000 1000 98 100 
Williamsburgh .......... 1,000,000 50 110 112 
+ Bonds 1,000,000 — 105 109 
Out of Town Ges Companies. 
Boston United Gas Co. — 
lst Series 8.F. Trust 7,000,000 1000 87 — 
Satan ae = 3,000,000 1000 — 74 








Bay State Gas Co.— 
Na pbncphsankéacenye - 56,000,000 50 56 — 
Income Bonds........ 2,000,000 1000 953 — 
Buffalo Mutual, N. Y... 750,000 100 105 110 
= Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
“ * Bonds. 45,000 — — — 
Chicago Gas Company. 25,000,000 100 493 — 
Chicago Gas Light. & 
Coke Co. — 
G’t’d Gold Bonds 7,650,000 1000 90 914 
Equitable Gas & Fuel 
Co., Chicago, Bonds 2,000,000 1000 — 97} 
People’s Gas and Coke 
Co., Chicago— 
1st Mortgage....... 2,100,000 1000 — 100 
2d eens 2,500,000 1000 — 100} 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 12 15 
PR citasnvesininns 600,000 1000 70 75 
Cincinnati G. & C. Co.. 6,500,000 100 207 209 
Consumers Toronto.... 1,000,000 50 169 172 
Central, S. F., Cal...... 9% — 
Capital, Sacramento, Cal 58 
Consolidated, Balt....... 11,000,000 100 44 444 
5s Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 85 110 
PE intcndoectneses 250,000 ~- - 
East River Gas Co., 
Long Island City..... 1,000,000 100 100 105 
Raiser ckbisscsso 500,000 100 100 102 
Hartford, Conn.......... 750,000 25 109 114 
Jersey City........c.s..0 750,000 20 165 170 
Louisville, Ky............ 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 
= Bonds 25,000 — 100 103 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 7,500,000 100 15 16 
Preferred “ 2,500,000 100 30 50 
Bonds... .. 9,034,400 1000 74 — 
Montreal, anita. peers 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 40 — 
- Bonds. 240,000 100 1038 — 
New Haven, Conn....... 23 20 — 
Oakland, Cal.............. 343 354 
mregten, Jersey City.. — 60 61 
sos Denis. _-_ — 
Paterson, N. J........++++ 25 .99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y.......0.0 500,000 25 — — 
San Francisco Gas Co. 
San Francisco, Cal.... 10,000,000 100 63 63} 
Washington, D. C....... 2,000,000 20 200 208 
Wilmington, Del.. ...... 50 88 90 











Position Wanted 


As Superintendent of Combined Cas and 
Electric Works, 


By a young man with practical experience in details of con- 
struction, manufacture and dis:ribution of gas and electricity. 
Combined plant preferred. of references. Will be open 
for engagement Aug.1. A 

841-4 “H. H. W.,” care this Journal. 


are 








Special Trays for Iron Sponge or Oxide of fron. 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most TTT Most ai Repaired. 





306-310 Eleventh Avenue, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 


Send for Circwars, 











WANTED, 
Mer Competent to Take Charge of Erection Work, 


In the line of Wrought Iron Tanks, Stand-pipes and Gasholders. 
Address ** FOREMEN,” 
Care this Journal. 


COUPON CUTTER. 


841-3 











Will Receipt, Cut Off and Deliver Coupon 


Gas Bills 


Five times as fast as by any other methed,. 
With it a Bill cannot be receipted and 
passed out without detaching and 
retaining the Coupon. 

MR. GEO. A. YUILLE, Sec. Chicago Gas Light and Coke Co., 
says: “Its use has saved us, In ‘ Receiver’s’ salaries alone, 
thousands of doltars.”’ 

MR. HORACE W. BECK, Sec. Fort Worth Light and Power — 
says: machine works splendidly ; we are ana th it, 
and can do the work with it in one-half the time 


MR. J. D. THOMPSON. Vice-Prest. Laclede ‘Gas Light Co., 
St. Louis. says: ‘“*‘ We can handle three or four persons where 
only one could be attended to before.” 


Send for Circular. 


FELT & TARRANT MFC. CO., 


52 Illinois St., Chicage. 


MOSES G. WILDER, MECH. ENGR, 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 


It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 

Correspondence Solicited with all wha require a Reliable 
Governor. 
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Position Wanted _Bartlett Street Lamp Mfg. Co. 


AS SUPERINTENDENT OF SMALL GAS WORKS 


By a young man fully experienced in the details of construc- 
tion, manufacture and distribution ; also in fitting, main laying, 
etc. Best of references. Address | 

840-2 “A, W.,” care this Journal. 








Globe Lamps, 


Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 
Also, SERVICE CLEANERS, DRIP PUMPS, and STREET A Specialty. The Miner Street Lamps. 


MAIN PROVING APPARATUS. OCQfiice and Salesroom, 


co. 4.G¢mrnonen, {f £ 42 COLLEGE PLACE, --N.Y.CITY.; Jacob G. Miner, 


248 N stk Street, Phila. Pa. | Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. | $23 Eagle Ave., New York, N. Y. 


MeNeil’s Balanced Charging Barrow. 


For Coal or Coke. Best for charging or drawing hot Coke. Dumps on the floor. 
Can carry 1,500 pounds with one man power. 


STEEL WHEELBARROWS. 


Best Barrows Ever Made. 


Send for Catalogue. 


GRANT McNEIL, 


225 N. Union Street, 
AKRON, OHIO. 








——— 


To Gas Companies. 


We make to order CAP BURNERS to burn any amoun 
under a stated pressure. Send for samples. 









































Standard Oil Company. 


GAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. CLlLHV Hit. A IND, OEITO. 


THE WALKER TAR # CARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 
of Europe and in other parts of the world. Several have been erected in the United States. 


“The C. & W. Walker Tar and Carbonic Acid Extractor has teen in operation at years, and I have used several kinds of apparatus and every expedient which has come 
these works for the past six weeks, and is an unqualified success, It removes every to my attention for dealing with the difficulty, but without success. Rg. er <4 
particle of Tar from the gas in once ing through the apparatus, and a per- paratus Very or comparatively smail avec, is less ex ace than oti oF 8 a, a 
centage of the Carbonic Acid, I also feel quite sure that it prevents the formation — but little attention. 1 carry “4 ine seal, a ave an automatic | y 
and Uepomt of Naphthaline, begause since I started the Washer J have had no stop- valve, This Tar Extractor is wi cyaae e oo ae Brit rt (Conn,) Gas Lt, Co.” 
pages from this cause, These works have been seriously troubled with Tar for many Cc. A, GERDENIER, Supt, gepo ' » CO. 


¢ This Tar Extractor will perform its work with about one-fourth the usual back-pressyre heretofore required, Itis simple in construction, 
and can be supplied at a very reasonable priceless than any other ever before introduced, Satisfactory results guaranteed in every jngtance. 


GEO, SHEPARD PAGE, Sole Agt, for the U.S,, 69 Wall Street, N. Y. City. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Prop’, 


633 Hast Fifteenth St.,. N. Y.- 


Modern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 


prolonged life of Retorts and Furnace. 
CHAPMAN VALVE MANUFACTURING:Co,, LUDLOW VALVE MF6. CO. 
Valves and Gates for Gas, Ammonia, Water, Ble, iiss 


MANUFACTURERS OF 
Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORES & GEN’L OFFICE: 


indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 





























| OFFICE AND WORKS, 
938 te 954 River Street and 67 to 83 Vail Av., 
TROY, Ne ¥. 





























's Rheometric Governor Burner, s; ’ 

Rappleye’s Rheometric Governor Burner. 2» 2 2 

oe is Th 

4 hye yp 

Free Sample and Special Price to Gas Light Companies. ss. $65 

eo ite So LE at 

a a 

Gioucester Crry, N. J., May 15, 1889. | g ps Pe vad 

Mr. H. W. Rappeve, 1345 Arch St., Philadelphia, Pa.: a 8D a z 

. Dear Sir—The Gloucester City Gas Light Company use your Rheometric | 5 f& i F ne e 
s} Gas Burners on all city lamps. We believe them to be the best in use. ¢ £ of i § 
Respectfully, ‘ Eh E Sec 
8. R. MARTIN, Supt. ae E 8 : $6 
: ses iM 4 | q g s 

° 

H. W. RAPPLEYE, 2814 Poplar St., Phila , Pa. 533 - Ee 53 

NaH wt. 

is) b > 











JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & COMPANY, 


167 & 169 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 





WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


The JEW Ei, 


18 THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. 












Jewel Circulating Water Heater. $15.00. 
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The Gontinental Iron Works 


THOS. F. ROWLAND, President. THOS. F. ROWLAND, Jz., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 


"rom Now York to Greenpoint. ES ECOORKTL,YN, IN. YW. 


BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT aud MULTIPLE-SECTION GAS HOLDERS A SPECIALTY. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINGS, RETORT LIDS, 
Hydraulic Mains, Condensers, Scrubbers, 


PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retorts. 


THE DANGLER GAS RANGES AND STOVES. 


In calling the attention of those interested to our perfect working GAS STOVES 
anp RANGES, after a thorough and rigid trial of years, we have the unqualified 
assurance from the heads of over 6,000 households that ou: GAS RANGES anp 
STOVES are a perfect success for baking, cooking, broiling and roasting, and our 


HOT WATER DEVICE 


is a marvel of convenience and economy, fur- 
















































nishing an unfailing supply of hot water. 





Our line includes all the different styles of Penis 
and Stoves, and we call special attention to our 


EXot Plates,. 


which are especially popular on account of the size and 
style, and finished either in nickel or polished iron 


We invite correspondence and send Catalogues on application, 


“gaa caine Pian. THE DANGLER STOVE AND MFC, 00, Cleveland 1 Maus 288e, Pate 
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The illustration shown above is taken direct from a photograph showing the interior of an iron foundry designed and built by us for the 
Farrel Foundry and Machine Company, at Ansonia, Conn. The building is 120 feet in width by 301 feet in length ; the central portion being 
56 feet wide, served by two hydraulic traveling cranes of 50 tons capacity. This is probably the best and most complete foundry: for heavy 
casting to be found in the United States. Write for Illustrated Catalogue. 


Office and Works, HAST BERLIN, CONN. 
AGENCIES.—S. W. BOWLES, JB., Western Mangr., 556 Rookery Building, Chicag2, Ill. W. E. STEARNS, 318 Odd Fellows Building, St. Louis, Mo. 




















GASHOLDER PAINT. Fuel and Its Applications, 








Use Only By E. J. MILLS, D.Se. F.R.S., and F. J. ROWAN, C.E., assisted 
by other, ncluding Mr. F. P. Dewey, of the 
THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst , Wash., D. C. 
Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. ‘ PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 


OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7-50. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass 4. m. cALLENDER & CO., 32 Pine St., N. Y. 


Water Gas! E"uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 


Utilizing any Kind of Low-Priced Coals. 


NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or Murray Will Hotel, New York City. 














: 9 4 In Th Vol ae Vol., $10. 
Kine’s Treatise on Coal Gas. * siritierty'v.tume or in soi 


A Standard text bo k for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
iure aid distribution of Coal Gas, and in the utilization of the Secondary Prcducis resulting therefrom; treating alse of the Gus Engine, 
and of Gas Covking and Heating Appliances. A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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GAS STOVES. 


THE AMERICAN METER CO. 


HMstablished 1834. Incorporated 1863. 
MANUFACTURERS OF ° 


Gas Meters, 


STATION METERS, 
_ METER PROVERS, PHOTOMETERS, 
Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases, 

























GAS METERS. GAS STOVES. 











Meters for Measuring Natural Cas. 











MANUFPACTORIES, 


508 to 514 West Twenty-second St., N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa.. Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 











CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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ROOTS’ 
BYE-PASS VALVES. 














ap 
ca 
id 


GAS 








- os 
GAS VALVE |BYE-PASS VALVE. 





Quick Acting, Automatic Action 
Simm pile, Reliable 
Hftfticient, Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


ROOTS’ 
NEW GAS EXHAUSTER. 


| 
} 














__ — 

We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 
and GAS GOVERNOR, all connected, complete, on same bedplate. Also, estimates for GAS VALVES, BYE- 
PASS VALVES, and PIPE FITTINGS, arranged in any manner to suit the exhauster room or main connections. 

All flanges of pipe and valve fittings faced off, with bolt holes drilled, all ready to go together. 


5.5. TOWNSEND, a po | 163 & 165 Washington st.,N.¥. P,H,& F,.M.ROOTS C0., Connersville, Ind, 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA, PA. 


Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 























BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 


-% as 


Standard “‘ Double Superheater”’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 





Hrectors of 
WATER GAS PLANTS, 
(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 








PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION, 
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NATIONAL 


GAS LIGHT AND FUEL CoO., 
No. 52 Lake Street, Chicago. 


GAS WORKS 


Built, Remodeted, Leased, and Purchased. 














71 Springer Cupolas The total capacity,of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 





THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 








ne wel et or eee iL! 
a oe oe 
o feb Phen ima ? aac a 
5 _ P re ze a bal * <r ; 





Tank Diendidtiion pny Diesen ‘Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W. 0. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, O. I regard the Connelly Iron Sponge as the best 
form of oxide of iron of which I have any knowledge. 
E. McMILLIN, Eng’r. 


OHIO PENITENTIARY, I take pleasure in saying that the 
Iron Sponge bought of you two years ago, and which has been in con- 
stant use ever since, has given entire satisfaction. It does all you claim 
for it ; in fact it reduces the cost of purifying to almost nothing—which 
certainly ought to be satisfactory. R. P. Green, Supt. 

CINCINNATI, O. Our experience shows that by the use of Iron 
Sponge in place of lime we have effected a saving of 1.4 cents per M. 
in cost of purification. A. HICKENLOOPER, Prest. 


SANDUSKY, O. The Iron Sponge has been a great advantage 
and saving to us over old method. THos Woop, Supt. 


CADIZ, O. We have been using your Sponge for five years with 
entire satisfaction, and at about one-fourth the cost when we used lime 
for purification. A. N. Hammonp, Supt. 





LOGAN O. We have no desire to go back to purification by lime. | 
A. MIcuHIE, Sec. 
LIMA, O. We have used your Iron Sponge for two years, nothing | 


else, and are entirely satisfied with it. Lima Gas Lr. Co. 


TROY, O. Recommend Iron Sponge to any Gas Company. It 
is as good and far cheaper than lime, and far less labor connected 
with it. R. A. Dirrmar, Supt. 


WOOSTER, O. We have used your Iron Sponge about 8 months 
with entire satisfaction, and we shall continue to use it as long as we 
can do so with the success we have had thus far. 

Wooster Gas Lr. Co. 


HAMILTON, O. We have been using your Iron Sponge for the 
past 5 years exclusively—using no lime with it—and it affords us pleas- 
ure to testify to its merits. Our present lot has been in use now over 
16 months. D. H. HENsLEy, Sec. 


MANSFIELD, O. Our Company has been using your Iron 
Sponge for 2 years in our works for purifying. It has been very sat- 
isfactory, and we would not know how to get along without its use. 

G. S. Harris, Supt. 


PORTSMOUTH, O. 
so far it has given entire satisfaction. 


PAINESVILLE, O. We have used your Iron Sponge for the 
past 2 years, aud shall continue to use it. Jt gives perfect satisfac- 
tion. J. W. ALEXANDER, Prest. 


We have been using your Iron Sponge, and 
J. W. Smita, Sec. 


CONNELLY IRON SPONGE AND GOVERNOR C0.,, No. 111 Broadway, New York. 














WiILBRAMAM BROS., 


PHILADELPHIA, PA. 


WILBRAHAM GAS EXHAUSTER 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING C0., 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To bun COKE SCREENINGS for Fuel. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Ce., Schenectady 
RK. ¥.§ Brookline Gas Co., Bruokline, Mass. 

















Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Ground Fire Brick For Sale Cheap. 








1891 DIRECTORY 1891 


oF ADIBEICAN aimee COMPANIES. 


Price, 


A. M. CALLENDER & co, No. 82 Fike Street, New York City. 


$5.00. 
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Woods Gas Scrubbing and Enriching Apparatus. 





















End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. “With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos. 531 to 543 West 20th Street, N, Y, City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








— AND THE — 


W/O Op 
Automatically Repulating 


Arc Dynamos AND Lamps. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICZES. 
















Wood Dynamo. 











NEW YORK, . . . 115 Broadway. PITTSBURGH, PA., . - 833 Wood Street. 
PHILADELPHIA, ° * 907 Filbert Street. DALLAS, TEXAS, - 7 - McLeod Bullding. 
CHICAGO, - . * = 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, ° 35 New Montgomery Street. MEXICO, F Adams’ Successors, ° City of Mexico. 
BUFFALO %.¥., - - ~ 228 Pearl Srteet. OUBA, Maicas&00., = Havana. 
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. ENGINEERS. GAS AND WATER PIPES. GAS AND WATER PIPES. 
P. D. WANNER, Chairman. A. z geeaans, Monee. ae Wks. 
R. B. KINSEY, Secretary. F. A. Knopp, Treasure 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





Spectals—Fiange Pi » Valves and Hydrants 
Lamp Posts, Retorts, etc. 
General Foundry and Machine Work. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 





WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


PP CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 















M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Columbus, Ohio. 


Office, Corbin Building, 192 Broadway, N.Y. 


DONALDSON TRON COMPANY. 


MANUFACTURERS OF 


EMAUS PIPE FOUNDRY. 


EMAUS, PA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 













THE ADDYSTON PIPE AND STEEL COMPANY. 


CINCINNATI, OHIO. 


PIPE For MANUFACTURED “= NATURAL GAS “° WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 


CAST IRON 








JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 





Gas Engineer and Contractor. : 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances | 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 


JAMES R. SMEDBERG, 


eas Engineer, 
213 Jefferson Ave., Peoria, Ill, 


Will furnish Plans, Specifications and Estimates for the Remod- 
eltng or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references will be given. 














ccna pera 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIs'T. 


Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
and other Bye-Products, Fire Clays, Deposits in Mains, Water 
for Steam: Making, r Scale, etc , etc. Expert work in con- 
‘néetion with.‘ to-adjacent water supplies and adjoin- 
ing properties.” Experimental Investigations for Inventors. 














127 Pearl-Street (Hanover Square), N. ¥. 











. USED BY THE FOLLOWING GOVERNMENTS: 


UNITED STATES. 


. Torpedo Station, Newport, R. I., 43 H. P. 

. Army Departmeént, San Antonio, Tex., 50 H. P. 

. Engineer Corps, St. Louis, Mo., 8 H. P. 

. Military Post, Fort Canby, Wash., 4 H. P. 

. Government Quartermaster Department, Vancouver, Wash., 62 H.P. 
. Government Quartermaster Department, New Orleans, La., 15 H. P. 
. Senate, Washington, D. C., 150 H. P. 

. House of Representatives, Washington, D. C., 75 H. P. 

. Government Ice Factory, San Antonio, Tex., 4H. P. 

. Navy Yard, Norfolk, Va., 125 H. P. 

. Navy Yard, Brooklyn, N. Y., 125 H. P. 

“8. Government, Ellis Island, N. Y., 120 H. P. 

U. 8. Dispatch Boat “‘ Lucerne,” Norfolk, Va., 50 H. P. 

‘Washington Monument, Washington, D. C., 25 H. P. 

MEXICAN: State of Guerrero, 15 H. P. 

JAPANESE: In Government Coal Mines, 150 H. P. 

HOLLAND: Government Physical Laboratory of Leiden, 15 H. P. 
RUSSIAN: Moscow Imperial Technical School, 10 H. P. 

NEW SOUTH WALES: Government of New South Wales, 160 H. P. 
TASMANIAN: Alexandria Battery, Hobart, 75 H. P. 

ENGLISH: Number unknown. Details not reported. Over 30 engines. 


Many others sold by agents, but not reported. 


dddddddddaadadg 
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- THE WESTINGHOUSE MACHINE COMPANY. = 


PITTSBURGH. eee Me > OF FA. B= 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. Cas. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. Davip R. DALY Gen'l Mang’r. 








BROOKLYN 


blay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 





Office, SS Van Dyke St., Brooklyn, N. Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 











Works, 
: LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiTTIAM GARDNER & SON. 


Fire Clay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. &. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








CHAS. A. REED, 


meee CHICAGO Sec. & Treas. 


Retort and Fire Brick Co., 


MANUFACTURERS OF 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cemeut of great value for patching retorts, putting on mouth- 
pieces. making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 600 to 800 Ibs., f.0.b. N. Y., at 5 cents per pound. 

In Kegs, 100 to 300 Ibs., “ mae Si 

In Kegs less than 100Ibs., “ 7 . 


C.L. GEROUVULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 
Western Agt., H. T. GEROULD, Jeffersonville, Ind. 








“ at 7 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 
Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Coal or Coke as fuel. 


THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


KRed and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
2 te 30 inches) Baker Oven Tiles 
123x13x2 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 





Sele Agents the New Engiand States. 








Boston Fire Brick Works <=: Gas Retorts and Settings 


Under the Personal Supervision of MOR. GHO. GC. HICES hate of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, C. E., 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 

Gas Condensing and A a | RECUPERATIVE 

Purifying Machine. oe FURNACES. 


Doing all the Work Between 








Exhauster & Oxide Purifier. Adapted to Retort Houses 
With or Without 
No Condensers Required. 5 tage eo 
No Naphthaline or Pitch 
is Formed. 


Over 1,400 Retorts Now in 


HIGHER CANDLE POWER. Use in America. 


Tar & Ammonia Washers Inclined Retort 


WATER GAS WASHERS, retitnatnes ser erens sees ot Benches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL, 
































118 Farwell Ave., Milwaukee, Wis. 22 Beaver St., N. Y. City. 
rLEMMivc’s HENRY MAURER & SON, THE NEW 

ee lel] 1} HANDY BINDER, 

GeneratorGas Furnace A ADT Wha ; 

Te AETORT WORKS (2 

Ss: WORKS, Perth Amboy, N. J. | fectly flat, whether one or several numbers are in the binder 


Any number can be taken out and replaced without disturbing 
OFFICE, 418 to 422 East 23d St., N. Yo) ne others. The papers are not mutilated for subsequent bind- 


ing in permanent form. The binder is supplied with gilt side 
Clay Gas Retorts, title, and is an ornament to any deak or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 


BENCE SHTTINGS, | alue. always convenient for instant reference. Handy Binder, 


Fi Et Postage paid, $1.00. 
Brick, Tiles, | A. M. CALLENDER & CO., 82 PINE STREET, NEW YORK CITY. 
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By WILLIAM MOONrE YY. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 

















i. Distribution of Illuminating Gas. 
Materials furnished and Benches erected by 
a 880 Passes, F*wll Gilt Morocco. Frice, $3. 
J. H. GAUTIER & CO., - Jersey City, N. J. ey 








Address above, or DD. FLEMMING, Jersey Clty M. | A Mi. CALLENDER & CO., 32 Pine St., N.Y. 
NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it has§been rewritten and otherwise improved. Price, cloth, $6, A. M. CALENDER & CO., 32 Pme St. N, ¥. 
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DAVIS & FARNUM MFG. CO., 


WAT, THAN, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 



























SINGLE, DOUBLE, — = TUBULAR, PIPE, 
a4ND AND 
TRIPLE LIFT SINUOUS FRICTION 


Gasholders, rie B Condensers, 


OF ANY CAPACITY. = — = OF ALL SIZES. 


TRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


cacti ag 
Gas and Water Pipe, F"langed Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Bestablished iseil. Imcorporated issi. 


KERR MURRAY MFG. CO., 


FORT WAYNE, IND. 





Those who are in need of 


Holders or (as Works Apparatus of any jescription, 


AND OF THE LATEST IMPROVEMENTS, 
will find it to their interest to 


CHT AN ESTIMATE FROM US 
before placing their order. 










As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 








with our long years «f experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 














Filipinas anc. Specifications Furnished on Application. 





Betimatens, 
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BARTLETT, HAYWARD & CO. 


Baltimore, — 











triple Double, & Single-Lit _— a PURIFIERS. 
GASHOLDERS, as) )NDENSERS 
ron Hoor Tanks. Scrubbers, 

— | BENCH “CASTINGS 
Cirders. i OIL STORAGE TANKS. 
Pol Rosiece 


The Wilkinson Water Gas ini. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBEL LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «stszs° Delaware Iron Works. 
MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & eer Works 


IT XK AANEOD XXXW 
— anal ome 


si | wa me ee ay j y 








Bench Castings. Iron Roofs. 





Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 
Iron Floors, Tanks, all Sizes. 


Single, Double, and 7 Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds 2f Machinery furnished on application. 
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cas R. D. WOOD & CO., = 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST ILRON PIPE, 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 
Scrubbers. 
BENCH WORK. 


lron Fleers and Roofs, Plate Girders. 























v) 
\ 
) 
\ 
} 
) 
4 





| 


a 


Heavy Loam Castings. 


HYDRAULIC WORK. 


—> 

















SS ee ae ee ‘" Lamp Posts, Valves, Etc. 
ISBELL-PORTER COMPANY, 
G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 
ENGINEERS AND CONTRACTORS FOR THE 

e € 
fonstruction and Extension of fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 








Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 





ISBHLL-PORTHR COMPANY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 
Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co., 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 
SPECIALS, LAMP POSTS, 


SC Fr UBBERS, 
Iron Roofs and Floors. 








Plans and Estimates aa for new works or extensions of 





| ability of inventions. Copies of patents furnished for 25 cents | 


H. RANSHAW, Prest. & Mangr. Wm. STACEY, Vice-Prest. T. H. Breca, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACcHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 


12. DEILZY & FOWLER, 


Laurel Iron Work:Es. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 
GASHOLDERS, 
EXoldcrs Built 18ss to 18s8o90o, Inclusive: 























Single and Telescopic. 











Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New 
| Scranton, Pa. (2d) New Rochelle, ms Be Norwich, Conn. Mount Vernon, N York City (2d) 

Long Island City, N.Y. Salem, N. J. (34) Seattle, Ww. » J inghamton, N. Y Tacuma, Wash. 

Maron, Ga. Omaha, Neb. (2d) San Diego, Cal. peord, N. H Knoxville, Tenn. 

York, Pa. Lynn, Mass. (2d) Northern Gas -, a. of Dover, Del. (2d) LS arene a Pa. 

Chester, Pa. Little ay Ark New York, alais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) Irvington, N Westerly, R. yy New London, Conn. (2d) Vancouver, B C. 

Staten Island, N. Y. re N Boston, Mass. Willimantic, a West Chester, Charlottesville, Va. 
Sauge! N.Y: Y. (2) Montclair, N. J Bay Shore, L. I So. Framingham, Mass. 
Clinton, Mass. (Lana. un w obisiock Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. I. 
Chattanooga, Tenn. Malden, M Santa Cruz, Cal Newport, R. = my Simcoe, Can. 
Galveston, Texas. (3d.) maton nd, N. Y. (2d) Erie, Pa. (2d) orristown, N Pittsfleld, Mass. (2d) 
Fort Plain, N. Y. Woodstock, Ont. est Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d id. 
PATENTS. GREENOUGH’S 


FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 


925 F. ST., WASHINGTON, D. C. 
(NEAR U.S 


“DIGEST OF GAS LAW.” 


Price, $5.00. 


This is a valuable and important work, a copy 

| of which should be in the possession of every gaz 
Personal attention given to the preparation and prosecution | company in the country, whether large or small. 
of applications for Letters Patent. All business before the U.S. | As a book of reference it will be found invaluable. 
Patent Office attended to for moderate fees. No Agemey in It is the only work of the kind which has ever 
the United States possesses superior facilities | | been published i in this country, and is most com- 


for obtaining Patents, or for ascertaining the patent- plete. Handsomely bound. Orders may be sent to 


| Ae M. CALLENDER & CO., 32 Pine St.. N.Y. 


. PATENT OFFICE.) 


each. Correspondence solicited. 








WM. HENRY WHITE, 


INO. 


32 Pine Street, 


New ste A City-- 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 





Plans and Estimates Furnished, 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 





JAMES D, PERKINS. i | ‘R KI N: = AY, CO F. SEAVERNS. 
s5 


228 & 229 Produce Hxchange, New Yor E. 


Cable Address, ‘‘PERKINS, NEW YORK.” Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR A 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HON. W. LL. SCOTT, Prest. M. HH. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


POINTS OF SHBIYPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 





Also, Shippers of the following weli-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA, 
Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars 2s to prices, ete., furnished upon application to the above address, 














JAMES & WILLIAM WOOD,| cacean’snos.. 


MANUFACTURERS OF 


Gas and Cannel Goal Contractors, ats ST.wD 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the Dp IX ceed as Ss a 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
| Enameled Iron Plates in Colors, and the 


other Collieries. This Firm offer | Patent Enameled Letters 
| and Numbers. 


STANDARD CAN NELG, _.ccrneeseintytiniscins verona win oar on 
5 | experience of over 30 years, can guarantee not only satisfaction 
and correctness, but extremely low quotations. ESTIMATES 


Unequaled as Gas Enrichers. AND SAMPLES FURNISHED ON APPLICATION. 
Analyses, prices, and all furtber information furnished on application to ‘ Office & Salesrooms, I Park ROW, N.Y. 


Agency for U.S, Room 70, Nos. 2 & 4 Stone St., N.Y, City, 97 °° "i Wot Ara, Hunters 
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The Despard Gas Goal Go.,) THE 
DESPARD Gas coaL,| PENN GAS GOAL GQ. 


AND MANUFACTURERS OF OFFER THEIR 


COKE. 
MIN8, Clarksburg, Harrison oo, W. va,| GOAl, Carefully Screened & Prepared for Gas Purposes, 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, KS, pie } BANGS & HORTON, Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 











COKE CRUSHERS. 

















71 Broadway, N. ¥ 5 coCongress8t., Boston. Pennsylvania Railroad, and on the Youghiogheny River. 
COXE BROS. & CO. |. ee 
Cross Creek, Sugar Loaf & Beaver Meadow 209 SOUTH THIRD STREET, PHILA., PA, 
Lehigh Coals. Points of Shipment: 
General Office, 143 Liberty St., New York. i 
Boston, 70 Kilby Street ; Phila., 420 Walnut Street; Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
en ee ee River: Pier No. 1 (Lower Side), South Amboy, N. J. 


























zx. BB. BIW, Gen’l Agent, 


_— — Chesapeake 3 & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COATS, 
| From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


b- B. ORCUTT, General Agent, - - No. 1 Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest Cuas. F. GODSHALL, Treas. H.C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 
Mines situated on the Pennsylvania and the Baltimore 


Keller's Adiastabl A 


SIMPLE, STRONG, AND DURABLE. POINTS OF SHIPMENT: 


0. M. alate nese onaety ema remaiaataee PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
wana, pa ee WATKINS SENECA LAKB), N. Y. 


Electric Lig ht. Primer. Since the commencement of operations by this Company its well-known 
By CHARLES L. LEVEY. Coal has been largely used by the Gas Companies of New England and the 
1 Oe Rh the running of the Dynamo and fearic, Middle States, and its character is established as having no superior in gas- 


ee | giving qualities, and in freedom from sulphur and other impurities. 
’ 


A.M. CALLENDER & 00., 32 PineSt.,¥.Y.| Principal Office, 224 South 3d St., Phila., Pa. 


THE CLERK GAS ENGINE CG0o,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


Wi. W. GOODWIN, Prest. E. STELN, Sec. 















































The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn'ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of any engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 6 10. 16' 20, and 25 Horse Power. All Engines Guaranteed for One Year. 
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es: J. GRIFFIN & CO., 


Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., erep. k. PERSONS, Mangr) CHICAGO, 


MANUFACTURERS OF 












IN ANY VOLUME. 


Ne F Siu, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Bestimates Cheerfully Furnished. 








NATRANIECL VTUSLIsS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 














ar ines Stee. Pressure and Vacuum Gauges. 
west tectiies fo 7 manufacturing, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
uaa cso — ewok Patent Cluster Lanterns for Street Dlumination. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, i122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 











“Success” and “Perfect ” Gas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Established 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and |jry fas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLAZED METARBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOP 
STATION METERS OF ALL SIZES. CORRESPONDENUE SOLICITED. 
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GAS METERS. 















GAS METERS. GAS METERS. 





GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST MAES. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL ME“’ARS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: | GSAS S TOV Es. aoe a A 
SUGG’S “STANDARD” ARGAND BURNERS, iy <n “ge 
Se rep See &.. H. e. SUGG’S ILLUMINATING POWER METER, | pened ci nat ett ince Sea 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring” Drum. 222 Sutter Street, San Francisco. 





EAE LME & MciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


oe 











D. MCDONALD & CO., 
GAS METER MANUFAGTURERS. 


(Hstablished 185+.) 
51 Lancaster St.. Albany,N.Y. 34 & 36 West Monroe 8t., Chicago, III. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision cf every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Sts 


Inspector’s BapGr, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior:. 





_ DRY GAS METERS. 
STATION METERS. 
METER PROVERS. 
GLAZED METERS. 


WE MAKE THE STANDARD GLOVER METER, FULL SIZE, FULL WEIGHT, FULL CAPACITY. 


Meters of any ‘Make Thoroughly Mopetred. All Work Absolutely Guaranteed. 














Exchange for all kinds of Apparatus and Appliances for making Gas. Companies having anything not in use, such as 
Pumps, Engines, Gittins Purifiers, Exhausters, Scrubbers, Condensers, etc., please notify us and we will endeavor to find a buyer. New Machinery furnished. 


GSAS PIUANTS BERECTED. Correspomdence Solicited. 


KHYSTONE METHR CO. - Royersford, Pa. 














8; American Gas Light Zournal,’ July 20, 1891. 












W. WALLACE GOODWIN, President, E. STEIN, Vice-President. WM. E. STEEN, Sec. & Treas. H. B. GOODWIN, Superintendent. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambep §5t., N.Y. 44& 46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





SIZE. 


Stove. Oven. Broiler. Top. 
31 inches high. 94 inches high. 10 inches high. 2. inches high. 
17 inches wide. 15 inches wide. 15 inches wide. 16 inches wide, 
1244 inches deep. 124 inches deep. 


Length over extension shelves, 22 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 1} inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 14 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED. 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Steve No. 7 C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Suge’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 
Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 
DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete, 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 





Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular, Orders filled promptly. 





